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Dodge Ram Club Cab. 


Now you can do something you thought 
youd never do in the back seat of a pickup. 


Relax. — 


PT 
We took the most comfortable full-size 


pickup in the country, and made it more 
comfortable. We took the most thoughtful 
interior on the market, and made it more 
thoughtful. We took the biggest cab 
on the road, and made it bigger. 
The new Ram Club Cab doesn't 


just change the rules. It extends its list 


putt Ur 
ANTI-LOCK 
BRAKES 


of advantages over other pickups by a 
comfortable margin. 

Since there's more hip room than 
other club cabs, back seat passengers 
can spread out. Because the seat 
cushion is deeper, it provides added 
thigh support for longer trips. You ll 
especially want to sit up and take 
notice of its higher, more expansive seatback. 

When we say that our pickup is the most 
comfortable club cab you can buy, we have 


the material to support it. In the form of a 


new patented fabric that does a superior job 


LLL. ALLE. 


act as a shock absorber specially tuned for 
comfort. Its like having a 
suspension system just for 
the back seat. 

Meanwhile, you re 
sitting comfortably up 
front, as well. Like all Ram 
pickups, our Club offers an 
available six-way power 
driver's seat. Plus a standard center m 
to better organize your office on wheels. 

Safety doesn't take a back seat, either. A 

drivers airbag comes standard. 


кой WHEEL To help you avoid accidents, we've 
ANTI-LOCK | | | 
BRAKES also made available four-wheel 


anti-lock brakes. 
No matter which Ram you choose, 


you ve got plenty of power, too. 
Courtesy of the industry's most 
powerful overall line of pickup 
engines. From a 3.9L 
Magnum V-6 all 
the way up to а 


V-10. And a 
Magnum 
Cummins Turbo Diesel, 
with 430 Ibs/ft of torque. 

You've got some powerful protection, too: 
Our new Customer One Care™ 
3-year or 36,000-mile bumper- 
to-bumper warranty and 3/36 
Roadside Assistance.’ 

So sit back and make 
yourself comfortable in the 
new Dodge Ram Club Cab. 
Front or back. Either way, 
we've made plenty of room. 


l Always wear your seat belt for a fully effective airbag. 
2 V.6 not available on Club Cabs. 
5 See limited warrant y and restrictions at dealer. 
Excludes normal maintenance & wear tems. 
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The New Dodge 


A DIVISION OF THE CHRYSLER CORPORATION 


This One 


ШОТ TT 


GP7 


19 mg. “tar”, 1.4 mg. nicotine av. per cigarette by ЕТС method. 


ing 
isease, 


Smok 


SURGEON GENERAL'S WARNING 


Causes Lung Cancer, Heart D 


Pregnancy. 


©1994 R.J. REYNOLDS TOBACCO CO. 
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Compute | 
R Sofware 40 Best Or Wuar’s New 
AO 
LOOKING We once again salute the year's greatest advancements, 
BACK achievements, and breakthroughs in science and technology. 
132 


| THE WORLD ACCORDING 
| To Dan JANZEN 


78 

j A visionary plans to preserve the world’s species—by counting 
QA | ет. The briliant, eccentric ecologist is the boldest thinker in o 
Ondine gaming growing movement to catalog the world's biodiversity. 


FORMULA FUN 
8A 


Roce track technology revs up the hotly contested sports coupe 
segment. We track-test the Acura Integra, Eagle Talon, Honda 
Civic del Sol, Mazda MX-3, and Toyota Celica. 


ON-LINE GAMING 

— | 9A | 

IN Hot new ordine games let you seek out opponents who share 
your passions, sensibilities, and skill levels—everything but 
Z your physical space. 

The world 
according to 


Dan Janzen 
A new weather radar doubles the waming time for devastating 


tornadoes and flash floods. 
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Publisher John Crawley and Editor-In-Chief Fred Abatemarco with the editorial staff (from left to right, top to bottom): Cedlia Wessner, Bob Sillery, Richard Stepler, 
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Mariette DiChristina, Dan McCosh, Nadina Simon, Arthur Fisher, Judith Anne Gunther, W. David Houser, Dawn Stover, Stuart F. Brown, John B. Carnett, Robert Lan- 
greth, Wendi E. Black, Michael Antonoff, W. Thomas White, Chris O'Malley, Kim O'Reilly, Sandy Fritz, Marde Mason, Suzanne Kantra, Candace Golanski. 


CuRIOUSER AND CURIOUSER 


everal curious things happened on 
ithe way to our annual compendi- 
um of editors’ picks this year. For 
one, our Best of What’s New 
Awards now seem surrounded by 
knockoffs. I guess it’s OK if other maga- 
zines try to imitate the Best of What's 
New. That is yet another verification 
that what we started seven years ago is 
a vibrant, viable endeavor. Not that we 
doubted it. Each year, for example, the 
Best of What's New issue is a best seller, 
indicating that you know a good thing 
when you see it. 

Just so you don’t get confused, the 
100 awards from POPULAR SCIENCE rep- 
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resent a small—but extraordinary— 
fraction of the thousands of products we 
investigate each year. No other maga- 
zine has quite the staff, quite the tradi- 
tion, and quite the commitment to 
match that. But this shouldn’t surprise 
anyone. POPULAR SCIENCE is, after all, 
the What’s New magazine. 

One of the wonderful little products 
among this year’s winners is the Snake 
Light from Black & Decker. We im- 
mediately fell in love with its clever use- 
anywhere design. But we also knew it 
seemed awfully familiar. Turns out that 
a short while ago, a young girl in John- 
son City, N.Y., invented a similar device 
to use as a reading light in the family 
car. Twelve-year old Caitlyn Schmidt’s 
Snake Light has a snakeskin fabric and 


googly plastic eyes. I still can’t decide 
which one I like better. But the point is 
that we're on top of good ideas wherever 
they are to be found. 

Which we couldn't do without the 
steady guiding hand of Best of What's 
New’s supervising editor, Mariette 
DiChristina. She led the staff this year, 
directing our most ambitious annual pro- 
ject. So with a hearty dose of gratitude to 
DiChristina and her team, I welcome 
you to the biggest and best technology 
awards showcase ever. Anywhere. 


EDITOR-IN-CHIEF 


PHOTO BY JOHN B. CARNETT, PHOTO ILLUSTRATION BY TOM WHITE 


THINK OF IT AS A WATCH WITH 


A BUILT-IN COLEMAN LANTER 


Well, maybe we exaggerated a bit. But the Indiglo night-light on t 
Series is very bright. So it’s very easy to read at any hour. Of course, with B N DIG LO 
its rugged styling it's also easy to look at. For retailers call 1-800-367-8463. BY TIME X 
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is watch from our new Adventurer™ 
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DIGITAL WEIGHT 


he Digital Warrior" [Sept.] states 
that the military is testing 
portable computers weighing 15 
pounds. But I read that the Army re- 
cently began testing durable, light- 
weight PCs weighing just 31% pounds. 
Manufacturers have also been work- 
ing on alternative user interfaces 
such as voice recognition, head-up 
displays, electro-optical translation, 
and data gloves. 
Brad Levin 
Defense Personnel Support Center 
Philadelphia, Pa. 


Early prototypes weighed 15 pounds; 
later versions will be lighter and 
smaller—Judith Anne Gunther 


L a description of future comput- 
erized buggy whips, “The Digital 
Warrior” is out of step with the times. 
The Cold War’s end is bringing ad- 
vances in conflict resolution and in- 
creasingly democratic and global sys- 
tems. What delays the creation of a 
global peace system is the enormous 
military industry, from which profits 
fund lobbying for new weapons sys- 
tems. Funding the development of 
high-technology warfare is part of the 
problem, not the solution. 
Hank Stone 
lonia, N.Y. 


GREAT MINDS 
THINK ALIKE 


n March 1993, the Stearns County 
Sheriff and Saint Cloud Police is- 
sued a proposal for something that 
would work very much like the hom- 
ing-device bullet you mention in 
“Бойкі” [Oct.]. Our proposed device 
would let you tag a vehicle moving at 
high speed with a vehicle-location 
transmitter that used a precision- 
guided system located in a squad car 
that is also moving at high speed. Af- 
ter the tag’s attachment, the vehi- 
cle’s location would be displayed on a 
map at the dispatch center or in 
squad cars. 
Timothy O. Carvelli 
Law Enforcement Center 
St. Cloud, Minn. 


Address your letters to Readers Talk Back, POPULAR Science, 2 Park Ave., New York, N.Y. 10016; fax them to 212-481-8062; 


SUSPENSION QUERY 


ou state that Buell Distribution 
Corp. uses rubber mounts for its 
Thunderbolt 52 motorcycle’s power- 
plant and swingarm to isolate the 
frame from vibration [*“What’s New," 
Oct.]. But I already enjoy a smooth- 
as-glass ride with the Isolastic sus- 
pension on my 1972 Norton Com- 
mando motorcycle, which also has 
rubber mounts. 
Brian T. Halonen 
CompusServe 72520,2370 


The Isolastic suspension permits the 
powertrain to oscillate in a fore-and- 
aft direction on rubber mounts, re- 
ducing the vibration transmitted to 
the rest of the motorcycle and the rid- 
er. In contrast, Buell’s design adds 
metal links that keep the engine later- 
ally aligned with the frame, while let- 
ting it rock slightly fore-and-aft to re- 
duce vibration felt by the rider. 
—Stuart F Brown 


WiNDOWS AND 
Power Macs 


n “Power PC Boost” [Computers & 
Gofiware Newsfront, Sept.], you 
state that "Windows must be rewrit- 
ten internally to run on the PowerPC 
chip, and no such version yet exists." 
Not true. Many of the newly released 
PowerPC Macs have Insignia Solu- 
tions' SoftWindows, which lets you 
run Windows software. Now as to 
why anyone would want to run Win- 
dows software after having used a 
Macintosh, well, go figure. I mean, 
this new and highly touted “Chicago” 
version of Windows will enable Intel- 
oids to do things available to Mac 
users for years. 
Jon G. Stephenson 
CompuServe 73504,654 


The SoftWindows package you refer to 
is an emulation program, not Win- 
dows itself. More to the point, however, 
we were simply noting that a PowerPC 
version of Windows does not exist. This 
is still true.—Chris O'Malley 


Auro-Focus GLASSES? 


(ons Movieboy eye-controlled 
camcorder could be a first step to- 
ward the development of auto-focus 
glasses [Electronics Newsfront, Oct. ]. 
H. Taylor Buckner 

Montreal, Ont., Canada 


or send electronic mail to our CompuServe account number, 75140,1732. The letters may be edited for space and clarity. Due 
to the volume of mail, we regret that we cannot answer unpublished letters. 
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m you want to go to college, the Font can get you there. Qualify for the Montgomery GI Bill 
“lust the Army College Fund, and you can earn Me. 000, $25,000 or $30,000 with a two, three 


i We'll not only | or four year enlistment. 
E you the money to get to college, | While you enlist, you can even 


чен piva you the drive. 


apply for and gain admission to a 
college through CONAP — the Army’s Concurrent Admissions Program. 

And remember, your education never stops while you serve. You’ll learn things like teamwork, 
confidence and self-discipline, important tools that help you in college and all through life. 


See your Army Recruiter. Or call 1-800-USA-ARMY. ;; ARMY. BE ALL YOU CAN BE. 


READERS TALK BACK 


FAVORING FRONT-LoAabpERS 


n 1958, when I bought my first front- 
loading washing machine [Home 
Technology Newsfront, July], water 
and energy conservation were not as 
important as they are today. What 
convinced me was the claim that front 
loaders used one-third less soap! 
Roland G. Schaal 
Matuljii, Croatia 


CARCINOGEN CONCERN 


I Aldrich Chemical's listing of metal 
complexes that are similar to the 
phthalocyanine deodorizing compound 
you describe in “Odor Beater” [Science 
and Technology Newsfront, Aug.], 
some are designated as "cancer suspect 
agents." This could be a problem in 
some potential applications of the de- 
odorizing compound—such as in dia- 
pers—where it would contact skin. Is 
phthalocyanine among the suspected 
cancer causing agents? 
Wallace Rippie 
Iowa Dept. of Transportation 
Ames, Iowa 


The compound used in the invention is 
preferably cobalt phthalocynine, 
which is not a suspected carcinogen. It 
has been used widely as a bright blue 
dye in paints and printing inks for 
many years.—Arnold J. Lipman, pres- 
ident, East/West Technology Partners, 
Arlington, Va. 


in THe Eve Or THe 
BEHOLDER 


n your article on autostereograms 
(“Dots of Illusion," Sept.] you dont 
mention that images can appear to 
stand out from the surface. To me, the 
Grand Canyon scene you printed seems 
to stack up over a foot from the page. 
Gerald Ollman 
Wellston, Mich. 


SETTING A боор EXAMPLE 


he “Dormitory by the Dump” [July] 

is the type of facility all universities 

should build from now on. The tech- 

nology would eventually pay for itself, 

and could be applied to classroom and 

administrative buildings as well as to 

dormitories. It’s time for institutions 

of higher learning to teach the public 
how to be truly self-sustaining. 

Neil S. Lassettre 

San Jose State University 

San Jose, Calif. 
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ales eli lin my h sey 


nin саж will answer your: science and 
| technology questions in a new section to 
| premiere in early 1995. 


| e Mail your questions to 
| Ask Popular Science 
Popular Science 
2 Park Ave. 
New York, NY 10016 


e E-mail your questions (from any on- 
| line service) to our Internet address, 
| AskPopSci@aol.com 


° Or fax us at (212) 481-8062 


Sorry, but only letters chosen for publication 
can be acknowledged or answered. 


FABRIC SCORCHER? 


Y state that long, thin metal ob- 
jects like bobby pins and twist ties 
could singe fabric in microwave clothes 
dryers [Home Technology Newsfront, 
Oct.], but that zippers wouldnt be a 
problem because the metal pieces are 
too small. But wouldn't a zipped zipper 
create a long, thin metal object? 
James Hunter 
Lancaster, Calif. 


Because zippers are coated against 
rust, the metal doesn't touch even 
when zipped.—Mariette DiChristina 


THe RUBBER ROAD 


our article “Mired in Tires” [Oct.] 
mentions that old tires can be recy- 
cled into pavement. The Texas Trans- 
portation Institute (TTI) has been in- 
volved with asphalt rubber research 
for approximately ten years; one pro- 
ject was in response to the govern- 
ment mandate you mentioned: to in- 
clude scrap tire rubber in federal-aid 
roads. Preliminary findings indicate 
that these mandates can be met in the 
short term. Now TTI researchers are 
investigating long-term performance 
and cost-effectiveness. 
Karen W. Pilant 
Texas Engineering Experiment Station 
College Station, Texas 
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It has proven its durability and 
reliability under rigorous field 
testing in the extreme cold 
=” of North Pole, 
RUUD Alaska. The high 
RelyonRuud Winter humid- 
ity of Chicago, Illinois. The 
lofty altitude of Leadville, 
Colorado. The strong winds of 
Cheyenne, Wyoming. 


Just another day for 
the Ruud 90 Plus gas furnace. 


And now the Ruud 90 Plus 
high-efficiency gas furnace can 
perform just as reliably for you, 
either in a new home or when 
replacing your old furnace. 

You can rely on savings, too. 
The 90 Plus gives you up to 94% 
Annual Fuel Utilization Effi- 
ciency (AFUE). With the added 
economy, comfort and relia- 
bility of clean : - 
natural gas. 

You'll also 
appreciate its 
quiet operation 
and compact size. 
It's only 34 inch- 
es high, trim 
enough to fit 1n 
any replacement 
application апа 92 
still leave room for an air clean- 
er and a humidifier. 

For your nearest Ruud dealer, 
call (800) 848-RUUD. Get comfort 
you can count on, day after day, all 
winter long. 
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Clean natural gas. 
America’s best energy value. 


Photo by Jeff Sheid 


NT balance 


DOING WHAT'S RIGHT FOR NATURAL RESOURCES 


Turning Out, Pitching In 


ime. It's something a lot of us wish we had more of 
these days. And when we invest time—in jobs, 


family, or fun—we want to make sure it pays off. 


¢ Nearly four million acres of America’s public 
recreational sítes are ín a sorry state of disrepair. With federal 


attention given to other priorities, 
these neglected resources have result- 
ed in a whopping $4 billion repair 
backlog. That these sites are badly in 
need of a spruce-up is obvious. Just as 
obvious, according to the most recent 
Roper/ Tímes Mirror Magazines Envi- 
ronmental Forum Survey, is the fact 
that 56 percent of the American pub- 
lic would like to help out. The problem 
is that most people don't know how. 
Enter PLAD—Public Lands Ap- 
preciation Day—a joint effort of 
Times Mirror Magazines and the De- 
partment of Interior's Bureau of Land 
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k Canyon in Nevada. 


Management (BLM) to encourage vol- 
unteerism in repairing our public 
recreation sites. 

Held on July 30, this year's event 
drew nearly 750 volunteers of all ages 
and from all parts of the country. 
Three sites were chosen—Cache 
Creek, Calif, Red Rock Canyon, Nev., 
and the Kentucky Horse Park in Lex- 
ington. The outpouring of volunteers 
with rakes, shovels, hammers, and 
paintbrushes in hand convinced 
PLAD organizers that they had the 
makings of an annual event. 

Designed to call attention to our 
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public lands, harness a volunteer 
workforce, and restore our natural re- 
sources, PLAD accomplished all three 
goals—and then some. 

For the 150-plus volunteers who 
built new hiking trails at Nevada's 
Red Rock Canyon—they came from as 
near and far away as Arizona, Utah, 
California, Wyoming, and New Jer- 
sey—it also meant free eats, a country 
music concert, and PLAD water bot- 
tles, T-shirts, and posters. (Who says 
volunteerism is all work and no 
perks?) In fact, the turnout was so 
overwhelming, and the participants so 
enthusiastic, that all of the day's pro 
jects were completed by 10 a.m. leav- 
ing ample time for interpretive talks 
and fun. Based on the success of the 
event, Nevada governor Bob Miller 
proclaimed July 30 Public Lands Ap- 
preciation Day in Nevada. 

For the 450 volunteers who gath- 
ered at Cache Creek, Calif, it was a 
kind of “working Woodstock.” In all, 
13 projects were completed along a 50- 
mile stretch of the creek— including 
the building of a handicapped access 
trail, an information kiosk, and new 
hiking and biking trails. Said BLM 
area manager Renee Snyder: “In one 
day we've accomplished ten years’ 
worth of work!" They also had a lot of 
fun. There was a barbecue, rock con- 
cert, and float trips for some well-de- 
served R&R at day's end. Governor 
Pete Wilson, not to be upstaged by the 
spruce-up taking place in Nevada, pro- 
claimed the day Public Lands Appre- 


The Times Mirror Magazines Conservation Council reaches 30 million Americans through the pages of Field & 
Stream, Golf Magazine, Home Mechanix, Outdoor Life, Popular Science, Salt Water 
Sportsman, Ski Magazine, Skiing Magazine, Skiing Trade News, Sporting Goods Dealer, 
The Sporting News, and Yachting. The Council works to conserve America’s natural resources by seeking so- 


lutions to environmental problems that balance environmental and economic needs. 


Although the Wild Horse and 
Burro Adoption program at Lexing- 
ton's Kentucky Horse Park was in- 
tended to serve primarily as an East- 
ern announcement site for PLAD, 
hundreds of people crowded the 
BLM/ Times Mirror Magazines infor- 
mation center to learn more about 
PLAD and sign up for future events. 
It could have been expected. BLM's 
Kentucky Horse Adoption event has 
been drawing millions of conserva- 
tion-minded people from across the 
country for years; thís year nearly 
8,000 came to see the wild horses and 
burros that have been roamíng on 
BLM land. Within four hours, 130 of 
the animals had been adopted, includ- 
ing 12 mustangs that were given to 
Lexíngton's inner-city youth. It was 
volunteerism at its best, with hun- 
dreds journeying to Lexington to pro- 
vide homes for the wild horses and 
burros that roam America's West. 

As in California and Nevada, 
Kentucky governor Brereton Jones is- 
sued hís own official declaration, pro- 
claiming July 30 Kentucky Wild 
Horse Adoption and Public Lands 
Appreciation Day. 

Will there be future PLADs? Yes. 
Hundreds, ín fact—in National 


Forests, Wildlife Refuges, National 
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Parks, National Recreation Areas, 
National Conservation Areas, and 
other public recreation sites. Said 
Times Mirror Magazines president 
Francis Pandolfi, shovel in hand at 
Cache Creek, “We intend to expand 
PLAD in the years to come, both in 
terms of the number of sites we work 
on and the number of government 
agencies that participate. Enormous 
progress is possible to create more 
and better recreation opportunities 
for all Americans.” 

In the spirit of private/public 
partnership, sponsors Chevy / Сео 
Environmental, McDonald's, Stanley 


k at Cache Creek in Califor 
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Works, Textron's Homelite Division, 
Ace Hardware, Manzella Produc- 
tions, and Rubbermaid were also on 
hand, contributing the tools, re- 
sources, and enthusiasm to make 
PLAD's kickoff the beginning of an 
important annual event. 

PLAD 95 will take place Saturday, 
September 30, with expectations for a 
PLAD site for every state. Site nomi- 
nations are currently being accepted. 
For an application, or to learn more or 
sign up as a PLAD volunteer, contact 
Gwyn Fletcher at the TMM Conserva- 
tion Council, 1705 DeSales St, NW, 
Suite 501, Washington, DC 20036. 


Earth Force Sparks Early Awareness 


ids also care about the environment; 50 percent of 
them, in fact, rank it as one of their main concerns. 
AIDS is of greater concern to American youth, 
according to “Environmental Attitudes and Behaviors of 
American Youth,” a survey recently conducted by Roper 
Starch for the National Environmental Education and Training 
Foundation (NEETF), an organization that funds public/private 


people are interested in working to help the environment. 
Two-thirds said they would be either very or somewhat in- 
terested in joining a group that benefits the environment. 
If you know a child who is interested in environmental 
volunteerism, consider Earth Force. Launched in February 
1994, Earth Force provides young people with useful in- 
formation about the environment. This past spring, 
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TO A JEEP ENGINEER, 
THIS IS A SPEED BUMP 


Jeep engineers see things differently than every- 
body else. Which explains how they've been able to 
create 4x4s that are different from everybody else's. 

Like the classic Jeep, Cherokee. 

Cherokee's legendary capability is, in part, the result 

—- - of an available 40 
litre 6-cylinder 


engine with 190 horsepower and plenty of torque. 

To turn all that power into usable traction, you 
can choose Cherokees Command-Irac* part-time 
four-wheel drive system or the available Selec- 
Trac® full-time four-wheel drive system — both 
with years of proven performance behind them. 

Inside, you've got Cherokee's classic style, 
comfort, and a driver's air bag’ for added safety. 

For more information about Jeep Cherokee, 
call 1-800-925-JEEP. And start putting mountains 
into a whole new perspective. 


There's Only One Jeep?. 
A Division of the Chrysler Corporation. 


tAir bag fully effective only when used with seat belt. Jeep is a registered trademark of Chrysler Corporation. 
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ike many structures in Los Angeles, 

the 30-story building millions know 

from the cop drama "Dragnet" has 
endured repeated hammering by 
earthquakes, particularly the January 
17 Northridge event that measured 6.8 
on the Richter scale. A band of netting 
wrapped around L.A. City Hall pre- 
vents chunks of its fractured terra cot- 
ta exterior from falling to the street. In- 
side the tower, stout steel rods stabilize 
the cracked walls of the evacuated 25th 
and 26th floors. 

Rather than tear down City Hall and 
replace it at an estimated cost of $500 
million, officials are spending $153 mil- 
lion for a major rehabilitation of the 
eclectically styled 1928 landmark. It 
will be the tallest office building ever to 
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form the Los Angeles 
di iie ue de iuf 
column supports about 
500,000 pounds. 


be retrofitted with 
earthquake-resistant 
features. 

A major element of 
the project involves 
jacking up the steel- 
framed buildings 430 
vertical columns a few 
at a time, and insert- 
ing layered steel-and- 
rubber base isolators 
that will allow the en- 
tire structure to move 
laterally by as much as 
18 inches. A four-foot-wide under- 
ground moat around the building's 
perimeter will separate it from seismic 
motion in the surrounding earth. 

The grayish terra-cotta tile facing is 
attached to walls made of hollow clay 
brick. Reinforced-concrete interior 
shear walls are being added in several 
locations to stiffen the brittle facing. 
Viscous damping devices will also be 
placed between critical walls and 
beams in the tower. Together, the im- 
provements should greatly reduce the 
damaging 2g forces that computer 
models say the tower could be subject- 
ed to during a major quake. 

"The result will be a structure ready 
for another 70-plus years of service," 
predicts Los Angeles architect Christo- 
pher C. Martin, whose firm is engineer- 
ing the retrofit. His grandfather, Albert 
C. Martin, was one of the architects 
commissioned to design the building 
in 1925.—Stuart Е Brown 
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TO APPLY CALL: 1-800-THE-CARD. 
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| think you look for ideas that appeal to 
you, then sit in the back row during pre- 
views and watch how the audience reacts. 

Back in the old days, animation meant 
little 
but Walt turned it into an art form. 


funny five-minute cartoons, 


And when the academy nominated 
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it's a wall – in effect. With a play, the wall 
goes away, and the audience plays as 
much of a part in the success of a show 
as the cast. The energy goes both direc- 
tions, and it's electric when it works. 

l'd say Broadway and Disney and 
American Express go together very nicely. 


WHEN NEADS ARE STILL 


ANS SEATS AREN'T SQUEAKING, 


VOU KNOW IT’S 


"Beauty and the Beast" for Best Picture, that 
was an unbelievable step up for all of us. 

| think we were about halfway done 
with the movie when we started saying, 
"This could be a great Broadway musical – 
all the elements are there.” When you make 


a film, people just watch the screen; 


WORKING, 27 


The old thing about ‘don’t leave home 
without it' is really true. It's always there 
when you need it, wherever you go. 

The American Express® Card is welcomed 


on Broadway and other magical places. 
Roy E. Disney, Vice Chairman of the Board, 
The Walt Disney Company 
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AVIATION 
THe FLYING ARTICHOKE 


А 


п advanced stealth aircraft with 
a tail like no other has been 
spotted recently in the south- 
western United States. Observers 
have dubbed it the “Artichoke,” be- 
cause its trailing edge is adorned with 
an array of faceted spikes. Aerospace 
insiders say the frilly tail incorporates 
a porous sound-deadening material, 
making the diamond-shaped plane 
very quiet in flight. 

Engineers have reportedly tested 
the radar cross-section of a one-fifth- 
scale Artichoke at an Air Force facility 
on the White Sands Missile Range in 
New Mexico. The flyable scale model 
weighs about 9,000 pounds and has no 
visible tail fins. The full-scale version 
that has been seen flying over test 
ranges and at Air Force facilities in 
New Mexico and California may be a 
prototype still under development, or a 
finished design already in operational 
service, 

Insiders say the tail’s faceted pyra- 
mids help make the Artichoke very 
difficult to detect on any wavelength of 
radar, including the latest American 
and Russian systems. In addition, the 
tail plays a role in dissipating telltale 
engine heat and may incorporate 
thrust-vectoring, or movable flight- 
control surfaces that make the subson- 
ic attack plane highly maneuverable. 

Surgical strikes with precision-guid- 


SUIT DESIGN: BRAND GRIFFIN, PHOTO: DENNIS KEIM 
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This drawing of the Artichoke is 
ХА, based on recent sightings. The 
ХА, airplane may have nose-mount- 
NA ed canard fins. Installing a 
pallet of imaging sensors in 
WA the weapons bay would 
GV equip it for reconnais- 
IVA sance missions. 


ed weapons would be the Artichoke's 
primary mission. Crewed by a pilot 
and weapons-system officer, the new 
craft is about 20 percent larger than 
the Air Force F-117A stealth attack 
plane and can carry as many as six 
2,000-pound laser-guided bombs. y^? 
By comparison, the F-117A has а Д7 
two-weapon payload. E- 
The Artichoke’s cockpit and 
twin, non-afterburning en- 
gines are located in the E, : ee 
smooth forebody and may 977 ie ds 
be the same General Elec- Д7 . 3 SE 
tric turbofans used in 
the F-117A. Air enters 
the deeply buried en- 497 
gines through ser- A9 
pentine ducts locat- 
ed on the plane's 
underside, while 
exhaust exits 
through out- 
lets atop the 
tail, much 
as it does 
on the B- 
2 stealth 
bomber. 
The Air 
Force's high- 
security test range in 
Tonopah, Nev., where the F- 
117As were once secretly based, 
may be where the Artichoke currently 
nests. Observers have also reported 
seeing it at Holloman Air Force Base 
in New Mexico, and at the Air Force 
Plant 42 complex in Palmdale, Calif. 
Who built this peculiar bird? An in- 


CANOPY COATED 
WITH RADAR- 
ABSORBING FILM 


AERIAL 
REFUELING PORT 


EXHAUST 
COOLING 


STRUCTURE 


formed guess 
would be Lockheed's 
Skunk Works and Rock- 
well Corp., a team known 
to have jointly submitted a number of 
secret airplane proposals in the past. 
Steve Douglass 


SPACE model “flight deck” and locked the 

suit onto it. Clamped to a lunar hop- 
WEARABLE COCKPIT рег, the suit could someday eliminate 
the need for airlocks, pressurized cab- 


In an innovative space suit designed for exploring Mars, a hand- 
operated gripper tool replaces one of the astronaut’s gloves. 


Suit is a space explorer’s dream, 


changes of gear. 


[5 Command Control Pressure ins, and dangerous and inefficient 


more cockpit than clothing. De- 
signed for a mission to the moon or 
Mars, the space suit took a step to- 
ward those goals earlier this year 
when it flew on NASA's KC-135, an 
aircraft that plunges through the air 
to simulate lunar gravity. It was the 
first time the suit had been tested in 
microgravity. 

Engineers had a chance to check 
out key design features like the hard 
torso, which cuts dust contamination 
by reducing the number of breaks in 
the suit to one. To don the suit, you 
climb into it from the rear. 

You can also turn the CCPS into a 
cockpit. In one test, an engineer 
wearing the suit walked up to a 


The CCPS could also provide mis- 
sion information. Visual displays are 
inside the helmet, and controls are 
voice-activated to free the hands for 
work. By comparison, the "box on 
the chest" controls on earlier lunar 
suits were so awkward that astro- 
nauts used mirrors to view them. 

Brond Griffin first envisioned the 
CCPS a decade ago, when a return to 
the moon seemed certain. The for- 
mer space station engineer has per- 
sisted in building the suit because he 
believes it will be needed if NASA re- 
sumes its manned planetary explo- 
ration program. But further develop- 
ment can't be done "on a household 
budget," he says.——Joyce Gramza 


MATERIALS 


way to make dish antennas shed 
ШУ snow have invented a water-repel- 
lent coating that may ultimately be 
used on everything from lawn furni- 
ture to ships' hulls. 

Developed by Nippon Telegraph and 
Telephone Corp. (NTT), the new coat- 
ing works much like a fresh coat of wax 
on a car: It makes water bead up and 
roll off. The material produces rounder 
droplets than other water-repellent 
coatings, so it sheds water better. 

A droplet falling through air is pulled 
into a sphere by the intermolecular at- 
traction of the water molecules. But on 
a flat surface, droplets are flattened by 
gravity and by the attraction between 
the water molecules and the molecules 
of the surface. The new NTT coating 
can't counter the flattening effects of 
gravity. But because the intermolecular 
attraction between water and the coat- 
ing is very weak, water droplets can 
pull themselves into a nearly spherical 
shape that allows them to roll off the 
surface more easily. 

NTT will only say that the coating is 
based on a fluorine compound. The 
material is white, but pigments could 
be added to it. NTT scientists believe 
it could be used on just about anything 
conventional paints are used on, 
though it is likely to be expensive. 
They also say that if applied to a ship's 
hull, the coating would reduce water 
friction—resulting in greater speed 
and increased fuel efficiency. 

NTT is working to improve the 
durability of the coating. Commercial- 
ization is still several years away. 
—Dennis Normile 


Jer scientists looking for a 


A normal surface attracts water molecules (top), 
but a new coating makes water bead up. 
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FIBER-REINFORCED 
PLASTIC NOSE 


THE OCEANS 


MECHANICAL TUNA 


in a tank at the Massachusetts 
Institute of Technology. Its skin is 
made of Lycra, its tendons are stain- 
less steel cable, and its brain is a 
computer. When turned off, it lies 
motionless and rigid in the water, but 
at the push of a button it springs to 
life, swishing its tail from side to side 
in a graceful imitation of a real fish. 
Its purpose is to test the feasibility 
of incorporating fishlike designs into 
underwater vehicles to improve their 
energy efficiency. “When a rigid ob- 
ject moves through water, it creates 
vortices that flow down its sides, act- 
ing as drag and robbing it of speed 
and power,” says project leader 


LE world's strangest tuna swims 


na swim, they reverse the rotation of 
these vortices with the flapping of 
their tails, turning them into a source 
of propulsion." 

Researchers from MIT and Woods 
Hole Oceanographic Institution mod- 
eled their design on the bluefin tuna. 
"First we developed a set of naval 
blueprints of it, then we sort of 
squeezed the robot into them," says 
MIT's Dave Barrett. The robot's six 
independent joints give it almost 
enough flexibility to touch its tail to 
its nose, so it can turn on a dime, like 
its real-life counterpart. 

The idea of a propellerless sub zip- 
ping through the water with its stern 
swishing from side to side may seem a 
bit fishy, but initial test results indi- 
cate that the mechanical tuna could be 
30 to 100 percent more energy efficient 
than traditional designs.—Jerry Shine 


BRUCE KERR 


Michael Triantafyllou. "But when tu- 


MEDICINE 


IMOTORIZED 
SNAKES 


iny robots that mimic the 

deft movements of ser- 

pents could become an im- 
portant new tool for doctors. 
One target is the human intes- 
tine, which has winding recess- 
es that are difficult to reach us- 
ing traditional fiber-optic 
endoscopes. 

"We're designing motorized 
snakes that would crawl 
through your intestines," says 
Joel Burdick of the California In- 
stitute of Technology. Burdick 
and Dr. Warren Grundfest of 
Cedars Sinai Medical Center in 
Los Angeles are conducting pre- 
liminary tests of a terrinchHong, 
plastic-and-+ubber prototype in 
pigs. The robot enters through 


the rectum now, but in ће fu- robot that could deliver drugs. 
ture a one-inch robot might be Medical researchers all over 
popped like a pill. the country are recognizing the 
In the pig experiments, a potential of miniature robots. At 
communication cable is at- the University of California at 
tached to the robot. But in Berkeley, scientists are develop- 
more advanced devices, images ing “tumornators,” tiny sub- 
from a miniature camera marines that could administer 
mounted on the snake would drugs directly to cancer tumors. 
be radioed out of the body, like And at the Massachusetts Insti- 
images from a distant space tute of Technology, engineering 
probe, and reassembled on a student James McLurkin is de- 
computer screen. With a joy- veloping a device that might re- 
Stick, the physician would radio move intestinal polyps. 
commands back їо the robot to Called Cleo, McLurkin’s 1.5- 
direct its movements. Burdick is — inch-square device grasps ob- 
writing computerized instruc- jects with a small claw and de- 
tions that will tell pneumatic tects obstacles with a pair of 
valves how to flex to give the tiny antennae. The mechanical 
robot a range of movements. ^ components needed to perform 
But the medical applications internal surgery are within 
don't end with the intestine. Re- reach; the primary obstacle to 
searchers envision snakes that Бе overcome is developing a 
would relay sonar images of in- | membrane to protect Cleo from 
ternal organs, lasers capable of Ње hostile environment of the 
performing microsurgery, anda — colon.—David Graham 
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CHEMISTRY 
ELECTRONIC NOSE 


n electronic device developed in 
A: makes smell, the most ar- 

bitrary of the human senses, a 
measurable factor. It could quantify 
the effectiveness of air fresheners for 
aerosol manufacturers, check the bar- 
rier properties of food wraps for super- 
markets, or scientifically compare new 
scents for perfume makers. 

Called AromaScan, the tabletop in- 
strument has a sensor array of 32 
semiconducting polymers. Vapors of 
the test substance are drawn over the 
array, where aroma molecules interact 
with the sensors. This causes subtle 


changes in the electrical resistance of 

the polymers, producing signals that 

are processed to generate a "finger- 
print" of the aroma. 

The $50,000 artificial nose is 
now in production, with 30 al- 
ready sold worldwide. Cus- 
tomers include food and toi- 
letries companies that use the 
device to create appealing 

smells, and chemical manu- 

facturers who employ it to 
screen raw materials on 
delivery. Environmental 
monitoring is another ap- 
plication: AromaScan can 
detect hazardous gases in 
very low concentrations. 

Other British firms are hot 
on the scent with the same ba- 
sic technology. AromaScan’s 

closest rival is Neotronics Scientif- 
ic, whose NOSE (Neotronics Olfactory 
Sensing Equipment) will go on sale 
soon. At Leeds University, researchers 
are testing an electronic sniffer called 
Bloodhound. The project is funded by 
Mastiff Electronics Systems, which 
hopes to produce security systems that 
would recognize people by their body 
odors. And in the United States, re- 
searchers at IBM and the University of 
Washington have developed electronic 
noses that could be used in food pro- 
cessing and other industries. 

But consumer applications are not to 
be ruled out. AromaScan has already 
proposed a handheld fertility monitor 
nicknamed the Vatican Nose: By mea- 
suring estrogen levels in a woman's 
breath, it could tell her when she’s 
ovulating.—David Scott 


LASERS 


A New Way 
To BEAM 


ay you're a researcher, 
o you want to build a 

conventional laser that 
emits light at a certain wave- 
length. If you want to produce 
light with a wavelength in the 
visible to near-infrared range 
—like the type of laser used 
in a compact-disc player—it's 
relatively easy to choose the 
right combination of materials 
for the laser. As you move to 
longer wavelengths, however, 
finding materials that will do 
the job gets progressively 
more difficult. 

But now, an entirely new 


type of laser can be tailored to 
emit light at a specific wave- 
length, from near- to farin- 
frared, without switching to 
new materials. Developed at 
AT&T Bell Labs in Murray Hill, 
N.J., the quantum cascade 
laser, or QC, uses dozens of 
semiconductor layers called 
quantum wells; the thickness 
of these layers, measured in 
atoms, can be varied to alter 
the wavelength of light pro- 
duced. "This is unprecedent- 
ed," declares Federico Capasso, 
who developed the laser with 
Jerome Faist. 

When current is applied, elec- 
trons cascade down an "energy 
staircase" formed by the QC's 
semiconductor layers, says Ca- 
passo. At each step, electrons 
make a quantum jump from a 
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higher to a lower energy level 
and emit photons of light. 
These photons bounce back 
and forth between built-in mir- 
rors, stimulating other quantum 
jumps and photon emissions 
until an amplified light pulse es- 
capes the laser cavity. 

The QC laser could be used 
for pollution-monitoring purpos- 
es, such as the detection of 
toxic gases in auto and factory 
emissions. 

But the QC still needs work: 
It only operates at tempera- 
tures up to -148°C and only 
produces pulses of light, 
rather than a continuous 
beam. Capasso isn’t fretting: 
“The QC is a unique laser. 
Whether it makes a market- 
place splash remains to be 
seen." —Moariette DiChristina 


ENGINEERING 
NINTENDO LOGGING 


the Timberjack 1270 processor as 

I haul myself into its high cab. His 
mission: thinning trees with the latest 
timber-management tool from Europe. 
On land owned by Georgia Pacific 
Corp. in damply green Coos Bay, Ore., 
the Timberjack processor does the job 
of several loggers and machines and is 
less damaging to forest ground than 
older equipment. 

Thinning removes commercially un- 
desirable species, such as hemlock, and 
provides more growing room and light 
for the lumber-producing trees that re- 
main, namely Douglas fir. 

Resembling a backhoe, the Timber- 
jack has an articulated arm with a 
business end that looks somewhat 
like a giant Swiss Army knife. Be- 
cause the operator controls the mas- 
sive machine by manipulating two 
multibutton “joysticks,” cutting done 
with the Timberjack has been dubbed 
“Nintendo logging.” 

Shane rapidly maneuvers the joy- 
sticks, swinging the arm to a tree that 
has been marked for cutting. The arm 
clasps the trunk with pincers that look 
like lobster claws. Next, a chainsaw 
swings out and slices the tree from the 
stump. The Timberjack then turns the 
tree sideways and pulls it through the 
pincers to trim off the branches. 
Dropped in front of the processor, the 
branches protect the ground from the 
machine's tanklike studded treads. Fi- 
nally, the tree trunk is yanked back 
through the pincers, cut into segments 
16-feet eight-inches long, and stacked 
with other logs to later be hauled off to 
the mill. 

The computer in the Timberjack’s air- 
conditioned cab displays the tree type, 
and the length and width, for each log. 
At day’s end, a printout tallies produc- 
tion volume and tree species.—M. D. 


H Im Shane,” says the driver of 
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The Timberjack processor cuts, trims, and stacks 
logs in a matter of seconds. 
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SATELLITE SERVICER 


ith a little seed money from 
NASA, Dave Akin hopes to 
prove that his Space Systems 
Laboratory at the University of 
Maryland can build a remotely con- 
trolled, free-flying robot that is capa- 
ble of servicing satellites as well as 
an astronaut could, and for a fraction 
of the cost. The robot might even be 
handy for performing repairs on the 
space station. 

So cheap is the 1,400-pound 
Ranger—NASA’s $6 million invest- 
ment to build the first one is pocket 
change by space standards—that it 
would be thrown away after each 
mission. Liftoff is planned for 1996, 
assuming Ranger passes its under- 
water tests—and that NASA, the 
Pentagon, or industry steps forward 
to sponsor a space demonstration. 

During the first flight, re- 
searchers would test the robot’s two 
dexterous manipulator arms on 
“busy boxes” attached to the launch 
vehicle’s upper stage. A riskier op- 
tion would be to refuel or repair a 
real satellite that had reached the 
end of its useful life. Candidates 
might include NASA’s TOPEX/Po- 
seidon oceanographic satellite and 
the Compton Gamma Ray Observa- 
tory. “If we went after a real satel- 
lite, we'd be taking what's already a 
gutsy mission and making it more 
gutsy, says Akin. 

Much of Ranger's future business 
could be in high geosynchronous or- 
bit, where a single communications 
satellite can generate upward of 
$100 million in revenue a year. Most 
of these satellites are still working 
when they run out of the "station- 
keeping" fuel that keeps them from 
straying out of their assigned orbits. 
Ranger could either carry up more 
fuel or act as a tugboat to move the 
dead hulks out of the way and make 
room for more. 

If Ranger is successful at satellite 
servicing, it could even be promoted 
to work alongside astronauts. Akin 
admits that NASA may be 
squeamish about allowing a robot 
whose driver is 200 miles away to 
bop around outside its $30 billion 
space station. 

But, he says, ^My true suspicion 
is that when NASA sees this, and 
they start thinking about all the 
work they have to do around the 
space station, somebody's going to 
say, ‘You know, we could use one of 
those. "—Tony Reichhardt 


THE UGLIEST BUILDING i in Jack Daniel’s 


Hollow is the one we revere most. 


This was Jack Daniel’s office, built right after he 
discovered pure spring water in a nearby 
limestone cave. (We still use that water today.) 
To remind us of the traditions he set down in 
1866, we haven't changed a thing 
in this office. We haven't altered 
the way we mellow our whiskey 
since Mr. Jack’s day, either. And 
you ll be glad to know we've no 
plans to do one or the other 
anytime soon. 


SMOOTH SIPPIN' 
TENNESSEE WHISKEY 


Tennessee Whiskey * 40-43% alcohol by volume (80-86 proof) • Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
Placed in the National Register of Historic Places by the United States Government. 


[THE NEW JIMMY COMES WITH STRE 


When it comes to sport utility vehicles, everyone has an Opinion. One says it can take you to the top of the mountain, 
another to the opera. But what you really need a sport utility vehicle for are the day to day adventures, like driving home 
the Little League team or making it to the airport even in the worst weather. Introducing the all-new Jimmy. Jimmy is 
first and foremost a truck. And when it comes to trucks, there's one opinion that carries more weight than any other — 
GMC Truck. Jimmy comes with all the strength and durability for which GMC Truck is Known. Like a boxed frame for 


improved riding comfort, and as standard equipment, the 195 hp 4.3L V6 engine — one of the most powerful in its class. 


WG LETTERS OF RECOMMENDATION] 
Open the door and what you'll find is anything but a truck. The first thing you'll notice is a lower step-in height, achieved 
without sacrificing ground clearance. Inside, you'll discover a remarkably quiet interior, plus things you usually find in 
luxury sedans — like available leather seating surfaces and a CD player* Plus, for the first time on a sport utility 
vehicle — a choice of suspension systems. There's a standard driver's side air bag"? antilock brakes, and steel reinforced 
side door beams. Of course, the most important opinion to consider is your own. Call us at 1-800-GMC-TRUCK. Or, better 


yet, see a GMC Truck dealer for a test drive. And when you're through, drop us a line. We'd love to know what you think. 


**IIMMY 


THE STRENGTH OF EXPERIENCE 


| GM | 21994 GM Corp. All Rights Reserved. GM. GMC, GMC Truck. Jimmy and the GMC Truck logc 
| “A ee To l. hear f : 3 : 
| = "E i are registerex 1 trademarks of General Motors Corporation Buckle up. America! 


Quaht Network *Optional equipment. **Always wear safety belts. even with air bags 
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ELECTRONICS 
TORQUE SENSOR STEERING 


have pursued a dream: engines 

unshackled from all the belts, 
pumps, and hoses used to power a 
car's hydraulic steering system. In 
their place would be a system powered 
by a simple electric motor that inter- 
faces with a computer for speed con- 
trol. The dream solution would be 
lightweight and reliable. 

The dream has only partially mate- 
rialized. Some electric steering sys- 
tems have made it into production: 
The last of the Pontiac Fieros used an 
electric motor to power the hydraulic 
pump in its steering mechanism. The 
exotic Honda NSX has a fully com- 
puter-controlled electric steering rack 
that accompanies the automatic 
transmission. The same steering sys- 
tem also shows up on the rear-steer- 
ing Honda Prelude sold in Japan. 

But these systems have proved to be 
expensive and finicky. Perhaps the 
biggest complaint about electric steer- 
ing systems is that they lack the 
smooth feel of standard hydraulic 
units. In fact, most have very little feel 
at all. Thus, electric steering remains 
outside the mainstream. 

But hope is on the horizon. Engi- 
.neers at TRW Automotive have been 
working for about ten years on an 


E: decades, automotive engineers 


PINION ASSEMBLY 


The prescription for numb electric steering: a torque sensor. This device converts steering input 


PREVIEW DRIVE 


rus and Dodge Stratus compact sedans lie 

brand-new vehicles—not repackaged K 
cars, as Chrysler-watchers might have feared. 
The Cirrus and Stratus are sized between the 
company’s two other contemporary offerings, 
the subcompact Neon and the midsized LH cars. 

Powering the Cirrus is a 2.54iter V6 engine 

mated to a four-speed automatic transmission. 
The Stratus, which goes on sale in February, 
comes with a manual gearbox and a 132- 
horsepower, 2.0-liter four-cylinder engine bor- 
rowed from the Neon. In the Stratus, the V6 is 
an option, as is a 2.44iter, 140-horsepower 
four-cylinder engine with balance shafts. The 


D: the stylish skins of the Chrysler Cir- 


2.44iter engine will be also available in the Cir- 


rus later next year. 


Inside the spacious Cirrus is a nice place to be 


electric steering unit that solves the 
problem of numb steering. The pro- 
gram was sidetracked in the late 


19805, but now the company says it is 


working with an unnamed “premium 
large car customer” to produce the de- 
vices for a 1998 model year car. 


ELECTRONIC CONTROL UNIT 


CE 


into an electrical current that turns the steering mechanism. 
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CinRUS/ STRATUS: On CLOUD NINE 


: The arched roofline creates headroom for both 

: front and rear-seat passengers. Instrument lay- 

: out, seating, and the sculpting of interior surfaces 
: are on a par with Japanese competitors such as 

: the Honda Accord or Nissan Altima. One com- 

: plaint: The sharply raked windshield tends to 

: catch reflections from the dashboard. 


The 164-hp V6 gives ће 3, 150-pound Cirrus 


: enough acceleration to make its precise steering 
: and sporty handling appreciated. Good road feel 

: comes through the suspension system, along 

: with a bit of road noise. In all, the $17,970 Cir- 
: rus is a solid entry in the compact-sedan catego- 
: ry, and further proof that Chrysler Corp. is leaving 
: those Ramblerike K cars in the dust where they 
: belong. The base price of the Stratus, which 
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oes on sale in early 1995, should be about 
2,000 lower.—Sivart Е Brown 


TRW removed the numbness from 
electric steering with a torque sensor. 
When the steering wheel is turned, 
the torque sensor monitors the force 
applied by the driver. This informa- 
tion is passed to an electronic control 
unit that sends a signal to the electric 
steering motor. The motor applies just 
enough force to the rack-and-pinion 
steering system to execute the driv- 
er’s command, providing enhanced 
road feedback and mimicking the mo- 
tion of smooth hydraulic units. 

As an added bonus, an all-electric 
design may allow automakers to 
change the character of a steering sys- 
tem simply by tweaking a few coded 
lines of software. The new design may 
allow for variations in a car's steering 

response, from tight and sporty for 
: curving roads to luxurious 
ease on the highway. 
—Chuck Murray 


PRESENTING THE MOST IMPORTANT 
COLOR IN COLOR TV. BLACK. 


i SuperFlat" System Television. 
Everything's advanced, even the glass 
we use for the screen. PanaBlack" Glass. 


imagine thousands of beams of pure color 
radiating out of pitch black. The black makes 


m bright, intense, producing 


| 
=| 


SUPERFLAT ™ 


Fumum At ӨКҮН 
Wes Of ite ul t 


Thats the 8 T EM 


act created by the improved phos- 


phors and PanaBlack Glass in the 
SuperFlat" System TV. 
Tucked behind this high re- 
solution picture tube is the 
Dome Sound System. 
You wont see its 
high-fidelity 
speakers, pul 
you will 
feel their 
power 
And to 
make con- 
trolling all 
this technol- 
ogy simple 
пеге s the 
Easicon™ Menu 
oystem. It combines 
an advanced remote 
with icon menu 
screens. Either your next TV is this 


advanced...ortake your chances. 
ry Pictur : hated 

Proud Sponsor 

1996 U.S. Olympic Team C ex 


Panasonic 


just slightly ahead of our time." 


AUTOMOTIVE 


ENGINES 
Two Pistons In ONE 


ercedes Benz AG and piston 
М: Mahle GmbH аге 
jointly developing a new type of 
piston that improves engine response, 
reduces exhaust emissions, and boosts 
fuel economy by as much as 10 per- 
cent. Known as the Variable Compres- 
sion Ratio (VCR) piston, it changes an 
engine’s compression ratio while the 
engine is running, optimizing perfor- 
mance under all operating conditions. 
Higher compression ratios are ideal 
for an engine under light loads, but 
they tend to cause destructive “knock- 
ing” when the engine is called upon to 
produce horspower and torque. Engi- 
neers working with a “fixed” compres- 
sion ratio must compromise between 
the high compression necessary for ef- 
ficient light-load operation and the 
lower compression needed to avoid 
knock under high loads. 


Lexus Ups THe STAKES 


exus pounced on European luxury marques 

five years ago with the LS 400, and the 

new- for-1995 LS 400 could do the same: 
More power, more room, and more leather 


ten horsepower, changes that enhance the car's 
performance and produce claimed zero-to-60- 
mph times that are under seven seconds. Lexus 
also has refined its 4.0-liter V8 and increased its 
fuel economy so that the new LS 400 easily 


city driving, 25 mpg on the highway. 
Lexus has revamped its optional air suspen- 


late pitches and potholes. The effect is a 
smoother, flatter ride in 90 percent of driving 
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dodges the gas guzzler tax by getting 19 mpg in 


sion system with a semi-active, nine-step air unit 
that uses feedback from all four wheels to modu- : 
| : саг bullseye dead-center, this new efforts splits 
‚ that arrow down the middle. | 


With the VCR piston, engine design- 
ers can specify a compression "range" 
that satisfies engine needs under all 
conditions—without compromise. 

The Mercedes Benz/Mahle design 
varies compression with a two-part pis- 
ton. The inner portion is fixed to the 
connecting rod and moves with the 
crankshaft. The outer portion fits over 
the inner piston and floats on a cushion 
of oil pumped between the two parts. 

Under normal operating conditions, 
the outer piston floats fully extended, 
effectively raising the engine's com- 
pression ratio. As the load on the en- 
gine increases, the forces exerted on 
top of the piston cause some of the oil 
between the inner and outer pistons to 
be forced back out. This pushes the 
outer piston down, lowering compres- 
sion before knock can occur. When en- 
gine load decreases, oil pressure once 
again forces the outer piston up to its 
“high-compression” position. 

Though it is still in development, en- 
gineers report favorable results on high- 
speed durability testing.—Gerry Kobe 


: conditions. Even without the option, the car's all- 
. around double-wishbone suspension imparts a 
: luxury-sport feel. 


On the outside, front and rear body treat- 


: ments have been slightly sharpened by more 

: Clearly defined angles. By increasing the wheel 

: base a mere 35 millimeters and making the 

make it noticeably better than the car it replaces. : 
The big Lexus has lost 200 pounds and gained : 

: head room, just adequate in the old car, is ex- 

: ceptional in ће new. 


body width a bit plumper, the interior of the new 
LS 400 is far more spacious, and rear leg and 


The 1994 LS 400 retailed for about 


. $51,200; the improved 1995 model has the 
: same base price. In this price range, you expect 
. a lot of details, and you get them—ash trays 
: and cup holders that deploy at the same rate of 
: speed, a gated automatic shift box with cherry 
: wood inlay, leather armrests built into the doors, 


they’re all there. If the first LS 400 hit the luxury 
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Knitted graphic patterns on seat covers may ap- 
pear on select 1997 GM cars. 


INTERIORS 
CUSTOMIZED SEATING 


ant low-cost car seats with a 
W^» pattern? How 

about seats bearing your sig- 
nature, or even your favorite photo? 
GM's Inland Fisher Guide (IFG) divi- 
sion hopes to do just that by introduc- 
ing innovative 3D knitting technolo- 
gy to the automotive seat-making 
industry. 

In a conventional seat, fabric is cut 
into many panels according to a manu- 
facturer's pattern. The panels are then 
sewn together to form the shape of the 
finished product. Custom graphics can 
be silk-screened onto the seat's flattest 
area but tend to look distorted at the 
seams or where the seat curves. And 
because a custom seat requires hand- 
work, it's very expensive. 

In contrast, IFG's 3D knit seat is 
manufactured into its final shape by a 
computer-controlled knitting ma- 
chine. There are no seams, no cutting, 
and no sewing. The machine holds 
four spools of different-colored thread 
and is capable of producing virtually 
any hue by combining any four colors. 

Custom designs or patterns can be 
inexpensively knit right into seat cov- 
ers simply by scanning the graphic in- 
to the computer. À program trans- 
lates the scanned data into 
“knit-by-numbers” instructions, and 
the knitting machine reproduces it in 
the seat in full color. In addition, the 
program is designed to compensate 
for curves in the seat to make the im- 
age appear visually more accurate; 
graphics can literally bend around 
corners and still not look distorted. 

Noncomputerized dimensional 
knitting has existed for 20 years in 
the garment industry, used to make 
less-exacting items such as sweaters, 
where irregular-shaped holes are not 
objectionable. IFG married the ma- 
chines to a computer to create a more 
precise process. IFG hopes its custom 
seats will be an option on select 1997 
GM products.—G. K. 


The Bose® Wave® radio is the perfect gift 
2 for any music lover. But listen to it once, 
ИЕС and you may not want to give it away. 
Абе all, the Wave® radio сап fill any home this 
holiday season with amazingly big, full stereo 
sound. Yet it’s small enough to fit on an end table, 
on a kitchen counter — just about anywhere. 

There really is nothing like the Wave® radio. 
Besides its unmatched sound, it has a unique array 
of features — a convenient remote control, pre-set 
station buttons, and many more. You can even plug 
in a portable CD or cassette player and enjoy your 
favorite pre-recorded music. 
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For more information, call or return this 
coupon. Or better yet, call to learn about our in- 
home trial and our satisfaction guarantee. For $349, 
the Bose Wave" radio will make your favorite music 


lover, who just might be you, very, very happy. 


Call 1-800-845-BOSE, ext. RP119. 


NAME  — (PLEASE PRINT} 

ADDRESS =з 

CITY i Е STATE ZIP 
TELEPHONE i 


Mail to: Bose Corporation, Dept. CDD-RP119, The Mountain, Framingham, MA 01701-9168. 
Ask about FedEx delivery. 
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Better sound through researche 


AUTOMOTIVE 


MANUFACTURING 
ALUMINUM WHEELS 


new process for making alu- 

BA wheels not only shaves 

eight from an already light fix- 

ture, it also reduces the cost of the pre- 
mium component. 

Hayes Wheels has been making fab- 
ricated aluminum wheels since 1978, 
but its new process results in a wheel 
that's 20 percent lighter than previous 
fabricated wheels. Hayes starts with 
an aluminum sheet about eight mil- 
limeters thick and forms it into the rim 
size and shape desired; the rim is then 
welded and attached to the inner disc. 
From there, it moves to a machine that 
removes weight. 

^We put the wheel on a form die, 


ExPANSIVE EXPLORER 


he next-generation 1995 Ford Explorer re- 


E the latest trend toward civilizing 


sport utility vehicles. With a new front sus- 


pension, redesigned steering, and an upgraded 
chassis, handling and performance have been 
greatly enhanced. 


Abandoning the twin front -beam axle in fa- 
vor of a more conventional front upper and low- : 
. the older suspension. Ford limits the suspension 
: options, and as a result the Explorer's ride is a 
. touch stiffer than much of its competition. The 
. 160-horsepower, 4.0-liter V6 is only adequate 
. to handle the 4,189-pound curb weight of the 
: four-door model. Electronic controls on the gear- 
box tend to "hunt" on hills, with a rough transi- 
: tion between third and fourth gears. 


er A-arm design slightly raises the Explorer's 
center of gravity but improves steering feel. 
Spring rates are slightly reduced and bushings 
are softer, resulting in a softer ride. Improved 
chassis geometry means less body roll, despite 
these ride-enhancing features. 

Ford has abandoned the driver-controlled, 
on-demand four-wheel-drive system used in 
its previous generations of sport utilities. In 
its place is a semiautomatic, full-time four- 
wheel-drive system that detects rear-wheel 
slip and activates a multi-plate clutch to en- 
gage the front wheels. The driver can also 
elect to lock the transmission on two-wheel 
drive; selecting low gear locks the transmis- 
sion to full-time four-wheel drive. 
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spin it, and apply pressure through a 
roller to stretch and reduce the thick- 
ness," explains Bill Linski, president 
of Hayes Wheels' Fabricated Wheels 
Group. "It thins out areas of the wheel 
where the stress is low, reduces 
weight, and conserves material." 

Compared to steel wheels, which 
typically weigh about 28 pounds 
apiece, the fabricated aluminum 
wheels weigh about 13 to 15 pounds. 
The new fabricated aluminum wheel 
is about 20 percent lighter than its 
cast aluminum counterpart. 

Steel wheels are still the cheapest 
way to go. Linski estimates that alu- 
minum wheels run about three times 
the price of steel wheels. “But weight 
is becoming a central issue," with au- 
tomakers, notes Linski. ^Switching to 
aluminum can easily save 50: pounds- 
plus just on the wheels alone." 


In rugged off-roading, traction and ground 


. clearance are adequate to handle rough trails. 
. An optional feature on the limited edition Ex- 
. plorer combines variable rate shocks and air 

_ lifts to alter the settings and ride height, de- 

. pending on road conditions. In low range, оп 
. additional inch of ground clearance comes in 

. handy, while the shocks lower an inch on the 
` highway. 


These changes are major improvements over 


Overall, the improvements eliminate most of 


‚ the faults of the old Explorer, while greatly en- 

: hancing the convenience of the four-wheel-drive 

- system. The new Explorer has better road man- 
` : ners yet retains the roominess that made the 

: previous version so popular. Ford is opening a 

- new plant to increase production capacity, and 

: it likely will need it.——Dan McCosh 


The old dummy (left) and the new. Note the real- 
istic rib shapes and anatomically correct sternum. 


SAFETY 
BuıLDING А BETTER 
Dummy 


o better predict what happens to 
humans during a car crash, the Big 
Three’s Occupant Safety Research 
Partnership is experimenting with a 
new torso for crash test dummies. 

“Hybrid III dummies have been 
around since the 1960s,” says lan Lau, 
a member of the team’s management 
committee. “They have just one deflec- 
tion transducer in the center of the 
chest to measure the effects of a head- 
on crash. That’s not enough.” 

The new chest, still in prototype 
form, not only sports four transducers 
but is “more realistic,” says Lau. “The 
curvature of the clavicle, the ribs, and 
the sternum is much more like an actu- 
al person’s.” 

The key reason for upgrading dum- 
mies, says Lau, is to better quantify the 
forces that hammer an occupant in a 
crash. “With air bags and more people 
wearing seat belts, the way occupants 
interact with the restraints has 
changed,” says Lau. 

For example, seat belts in modern ve- 
hicles have been modified to concen- 
trate high-force loads on hip and shoul- 
der areas rather than on the abdomen. 
These changes were made to help mini- 
mize injuries, but the old torso, with 
just one sensor, does not accurately 
measure the effects of the changes. 

Before helping automakers refine 
their restraint systems, the new torso 
must prove to be durable enough to suf- 
fer repeated punishment. A complete 
crash dummy costs between $60,000 
and $100,000, depending on the sensor 
layout. Lau welcomes the changes. "In 
terms of frontal impact dummies," says 
Lau, "this 1s the first innovation in over 
30 years." 


FLYWHEELS 
SPIN MASTER 


D»: put the infamous Tasmani- 
an Devil cartoon character to 
shame, a flywheel system from SatCon 
Technology Corp. recently ran circles 
around a nine-year-old speed record for 
flywheels. 

SatCon, based in Cambridge, Mass., 
is developing a flywheel that will store 
energy for Chrysler's Patriot race car, 
part of an R&D effort that will test sev- 
eral innovative technologies on the race 
track (“Emerging Technologies for the 
Supercar,” June 94]. 

In automotive applications, fly- 
wheels store electromechanical energy 
by spinning rapidly on near-frictionless 
bearings. A motor/generator can either 
charge the flywheel so that it spins 
faster to store more energy, or draw on 
the stored energy of the flywheel to 
help power the vehicle. Flywheels could 
also collect energy from braking to 
pump up their rpm. 

In tests conducted at Barbour 
Stockwell Co. in Cambridge, the rim 
speed of SatCon’s two-foot-diameter 
flywheel reached 4,668 mph. The old 
record, 3,100 mph, was set in 1985 at 
Oak Ridge National Laboratory in 
Tennessee. 

Specifications for the Patriot call for 
a flywheel that spins at around 1,000 
mph, says Michael Turmelle of SatCon. 
“We have a safety margin of four,” he 
says. “That’s very comfortable.” 
—Mariette DiChristina 


R & D 
Goop To SEE You 


n a brilliant application of reverse logic, 
General Motors is teaming with the U.S. 

i Army's Tank-Automotive Research Devel 
opment and Engineering Center (TARDEC) 
to enhance the visibility of its cars. 

TARDEC’s job is to make military vehicles 
less visible, but GM reasons that reversing 
the principles that make a vehicle harder to 
see should logically render a vehicle easier 
to see. An estimated one-in-seven crashes 
are attributed to drivers who do not see the 
vehicle they hit. 

The military has spent millions of tax dol- 
lars accumulating a “visual acquisition” 
model that describes what makes some ob- 
jects easier to recognize than others. The 
multiyear partnership will apply this 
database to civilian vehicles. PE 


emonstrating spinning action that | 


' Tf you're stuck with a chain drive opener, you know the 
Г answer. Chain drives rely on a noisy, greasy, slack chain 
=e with hundreds of little links that can stretch or even break. 
Consider the advantages of installing a Genie? Screw Drive Opener: 

Increased Strength. Unlike most chain drive openers, Genie's 
solid ten-foot steel screw and direct-drive technology deliver more 
lifting force to your door. 

Maximum Power, Quiet and Durability. Genie's reliable transfer 
of power, from motor to screw to door, delivers a quieter, smoother lift 
and close. Time after time, year after year. 

"Tighter" Security. Chains flex, wobble and give. But Genie's 
exclusive solid steel screw twists down tight and resists forced, 
manual operation. 

The Standard for Safety. Every 1993 model Genie meets or S 
exceeds the strict mandates of The Consumer Products Safety Act. SP 
And every Genie has earned the UL? Mark of Safety. S 

Easy Installation. Follow the step-by-step illustrated & S 7 
instructions. We even have a how-to home video and a toll- , 
free HELP hotline. Or you can just call an mn , S F 
Genie Professional to do the job. A 74 

For the name of your nearest Genie dealeror £ $ 
Professional Installer, call 1-800-87-GENIE. 
In Canada, call 1-800-654-3643. 


©1993. Genie is a registered trademark of The Genie Company, Alliance, Ohio 44601. UL Listed. CSA Certified. 


THE FAST LANE. 
At highway speeds, variable-ratio 
power steering with a specially 
tuned spool valve delivers quick 
response and more control. DOG SLED TRAILS. 


Tires specifically tuned for Blazer 
cam. - = =. give you improved handling and traction 
SSS in all kinds of weather, plus a quiet 

ride on all kinds of roads.‏ = = کے 


BACK ROADS. 
Front and rear urethane jounce 
bumpers eliminate that "launch" 


BAD ROADS. j , feel from going over even 
Our superior steering also keeps £ the bad bumps. 
Blazer tracking straight and true, D» 
even in the face of potholes, cross- 4 


winds and uneven roads. 


NO ROADS AT ALL. 
Blazer is built on a rigid 
boxed frame to give you better 
driving control, maneuverabil- 

ity and a solid feel. 


COUNTRY LANES. 
Second generation short- and long- 
arm (SLA) independent front suspension 
smoothes out the bumps. 


WASHBOARD ROADS. 
Available DeCarbon monotube 
shocks control the jitters in the 

manner of Camaro and Corvette 

for a smooth, controlled ride. 


PANIC STOPS WITHOUT THE PANIC. 
Standard 4-wheel anti-lock brakes give 
you more controlled stops, especially where 
the deer and the antelope play. 


HAIRPIN CURVES. 

Front and rear stabilizer bars 
keep you in control, reducing body 
lean as you go around the bend 
for flatter cornering. 
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HOW does IT KNOW? 


OW CAN OUR EXCLUSIVE DRIVER CONTROL SYSTEM GIVE YOU 
MORE CONTROL ON ANY ROAD, UNDER ANY CONDITIONS? TAKE A NEW 
CHEVY BLAZER FOR A TEST DRIVE AND YOU'LL KNOW. 


NEW BLAZER 


LIKEAROCK 


تج 


For a free brochure or video call 1-800-950-0540. 
The Chevrolet Emblem, Blazer, Camaro and Corvette are registered trademarks and Chevy is a trademark of the GM Corp. ©1994 GM Corp. All Rights Reserved. Buckle up, America! 
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R&D 
Lawn Tools MEET LASERS 


ts the year 2023, and your neighbor 
Г. trimming his red maple with a 

laser. Standing on his electromagnet- 
ic levitation platform hovering above 
the rhododendrons, he puts on his safe- 
ty goggles and aims the pruning device 
at a dead limb. He presses the trigger: 
The high-power laser beam severs the 
branch cleanly from the trunk. 

That's what Poulan/Weed Eater pro- 
jects lawn and garden work will be 
like in the next century. The Shreve- 
port, La., company recently unveiled 
five outdoor power tool concepts it 
says portray the future of the indus- 
try. Some are designed to save time, 
while others are lighter, quieter, and 

produce less pollution. 


saPak systems use a 3.6-volt 
cylindrical cell, although con- 
sumers cannot mix-and-match 
the two companies’ offerings. 
The products come with just 
enough cells to operate the 
tool on a single charge; for 
continuous use, consumers 
must buy extra batteries sepa- 
rately, at a cost of between 
$10 and $20 per cell, de- 
pending on the maker. 


HANDS ON 


IMux-lIr-UpP 
BATTERIES 


ure, cordless tools are 

convenient, but keeping 

track of different battery 
packs and their charging units 
can be infuriating. Add in 
recharging downtime, and 
conventional corded tools look 
more inviting. 

Two years ago, Skil moved 
to alleviate these nicad 
headaches with a one-size-fits- 
all battery for nonprofessional 
drills, screwdrivers, ond flash- 
lights. Now, another tool gi- 
ant, Black & Decker, has an- 
nounced it will take the 
concept one step further by of- 
fering an assortment of com- 
mon-battery products for the 
home, shop, and yard. 

Both the Skil Flexi-Charge 
and the Black & Decker Ver- 


Sirs 


-Takaa С-З 


“We tried to antic- 
ipate how current technologies 
could be further advanced, then 
turned into practical equipment,” ex- 
plains Poulan/Weed Eater’s Chuck 
Mattes. And so in the company’s view 
of 21st century yard work, a robotic 
mower glides like a Hovercraft across 
the lawn, while an automatic edger 
relies on Global Positioning System 
satellites to stay within its owner's 
property lines. 


"We're looking to expand 
this system across all of our 
businesses," says Black & Deck- 
er's Lance Reisman, indicating 
that products like handheld vac- 
uums and grass trimmers that 
share batteries are in the works. 


Black & Decker joins Skil in 
the one-size-fits-all battery 
market with a line of hand 
tools; other products 

are on the 


Poulan / Weed 

Eater’s visions of future outdoor 

power tools include a self-propelled edger 
(top), laser tree pruner (right), and a robotic 


hovering mower. 


Lasers, in the form of a tree pruner 
and hedge trimmer, also play a promi- 
nent role. Are they farfetched? “Those 
are probably closer to reality than oth- 
er concepts,” says Mattes. “Manufac- 
turers use lasers to cut through steel, 
so there’s no reason why lasers can't 
cut growing vegetation.” Advances in 
microelectronics, he adds, may provide 
enough power to make such lasers 
portable. 

But don’t expect these marvel ma- 
chines in stores soon. They will take 
anywhere from 20 to 50 years to devel- 
op, predicts Mattes. 


REFRIGERATION 


THe THIN-WALLED FRIDGE 


` Milhanks to new refrigerator-panel 


technology, you'll soon be able to 
store an extra six cases of beer, or 
16 gallons of milk, in the same size re- 
frigerator you currently own. The Aura 
super-insulative panel from Owens 
Corning, which eliminates bulky ure- 
thane-foam walls, will be available in 
fridges early next year. 

Just an inch thick, the panel is a 
vacuum-sealed envelope of stainless 
steel. A fiberglass board inside the 
panel provides structural support and 
insulation. Conventional panels use 
chlorofluorocarbons, which may con- 
duct heat, to expand the urethane 
foam. Aura’s vacuum eliminates the 
chance of heat gain by conduction. A 
refrigerator made with Aura is five 
times more energy efficient than other 
fridges, according to the company. 

Whirlpool’s new Super Efficient Re- 
frigerator Program (SERP) model 
fridge is the first consumer application 
of the Aura technology. The SERP re- 
frigerator will cost about the same as a 


regular model.—Candace Golanski 
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JUNE CANNON/CANNON STRUCTURES, INC. 


HOME TECHNOLOGY 


MATERIALS 


BonN-AcAiN LUMBER 


hen the Great Salt Lake train 
W was completed in 1904, 

it was a source of local pride. 
Constructed of Douglas fir and red- 
wood, the 12-mile trestle was said to 
be so true you could sight down one 
side of it and view the earth's curva- 
ture. But in 1952 the trestle was aban- 
doned, and now Cannon Structures is 
recycling the trestle's old-growth 
beams and decking for everything 
from cabin logs to patio decks. 

Lumber rescued from old structures 
like bridges and barns has an aged, 
rustic appearance that is nearly impos- 
sible to duplicate. But Dean Santner, 
an Emeryville, Calif.-based industrial 
designer, cautions that "any kind of 
wood, as it ages, loses elasticity. It may 
split if you drive a nail into it." Because 
Cannon's trestle lumber absorbed salt 
from the lake, it may have a brine 
smell, and any fasteners or fittings 


Cannon Structures is sal- 
vaging the old-growth tim- 
ber from this abundoned 
12-mile-long train trestle. 
The rescued redwood and 
fir may be used for wall 
paneling and decks. 


used should be stainless steel. Any 
wood that was immersed may, in bright 
sun, "sweat" a white residue. 

Cannon's Brad Nate acknowledges 
that using the trestle wood will involve 
drilling holes for fittings and possibly 
drying and sealing the beams. Cannon 
sells above-water components sepa- 
rately from the supersaturated pilings. 

The trestle contains an estimated 30 
million board feet of Douglas fir, and 
two million board feet of redwood. It is 
available in various widths, from 14- by 
14-inch fir pile caps to three- by six- 
inch redwood decking, and in lengths of 
up to 30 feet. All lumber is rough. In 
addition to cabin logs, roof beams, and 
decks, Nate recommends it for wall 
paneling, garden embankments, and 
patio furniture. For information, write 
to Cannon Structures, Trestlewood Di- 
vision, 241 W. 500 N., Suite A, Provo 
UT 84601.—Robert Frenay 


HEATING 
ELECTRIC 


SURPRISE 
hen it comes to heat- 
ing a home, electricity 


W: often regarded as 


one of the most expensive 
ways to go. But a new report 
by the National Association of 
Home Builders might change 
people's minds. 

Last winter, the NAHB's Re- 
search Center used an inhabit- 
ed house near Washington to 
compare two heating sys- 
tems: an air-to-air heat pump 
and a series of electric radiant 
panels mounted on the ceil- 
ings. These Enerjoy panels, 


manufactured by SSHC Inc. in 
Old Saybrook, Conn., are sim- 
ply heating elements set in an 
aluminum frame covered by a 
textured surface. Twenty pan- 
els were installed in 13 sepa- 
rate thermostat zones. 

The researchers concluded 
the electric radiant system 
consumed 33 percent less en- 
ergy than the air-to-air heat 
pump. That's a savings of 
about $200 a year, based on 
electricity costs of $0.055 per 
kilowatt hour. 

Why the surprising results? 
Partly because the heat pump 
warmed all of the house air, 
while the panels emitted radi- 
ant heat to warm specific 
“targets” where inhabitants 
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usually were, such as the 
kitchen table; the surrounding 
air was warmed secondarily. 
The inhabitants routinely set 
back the temperature in all 
unoccupied areas. 

But radiant panels may not 
be for everyone. To realize 
such low energy consumption 
rates, occupants must actively 
adjust the panel thermostats 
when entering or leaving a 
room, although motion sen- 
sors could be installed to do 
this automatically. Residents 
also must position themselves 
within a panel's target zone 
to get warm, and it may take 
as long as 45 minutes for the 
room's ambient air to reach a 
comfortable temperature. 


SAFETY 


enn State researchers have in- 
vented a flooring system that 
could help prevent injuries 
caused by falls. One-third of all Amer- 
icans over 65 fall at least once a year, 
and many of these people require ex- 
tended medical care for fractured hips 
and other injuries. 

The new flooring—designed by me- 
chanical engineer Donald A. Streit 
and Peter Cavanagh, an expert in hu- 
man locomotion—consists of two elas- 
tomer plates separated by three-quar- 
ter-inch-tall elastomer columns. The 
tiny columns, spaced every half inch 
and strong enough to support most 
people, even if in a wheelchair, reduce 
the force of an impact by buckling 
when someone falls. 

While the tendency for any column 
to buckle is dangerous in buildings 
and bridges, it’s an advantage in 
Streit’s and Cavanagh’s flooring: The 
top plate remains taut, absorbing the 
impact like a trampoline. The top 
and bottom plates never touch, and 


When someone falls on this floor, the curved 
columns between the top and bottom plates 
buckle to absorb the impact. The one-inch-thick 
floor will be made in one-foot-square tiles, each - 
containing 512 tiny columns. 


after the collision, the floor “pops 
back into shape, just like a plastic 
drinking straw,” says Streit. 

He and Cavanagh have tested their 
patented flooring by slamming a mod- 
el of a human hip into it. “It’s pretty 
easy to demonstrate that the system 
reduces peak force,” says Streit. Fur- 
ther tests are needed to determine 
whether the flooring could also reduce 
injury rates. 

The new system will cost at least 
four times as much as standard vinyl 
floors, and because it is an inch thick, 
the flooring can’t be installed in an ex- 
isting room without modifying door 
heights. The first installations will be 
a January 1995 feasibility study in 
two double-occupancy rooms in a 
Pennsylvania nursing home and a 
hallway at Penn State-—Dawn Stover 


STEVE STANKIEWICZ 


are the sleek, strong and—at — 12-volt (DW930K, about 
| less than seven pounds each— $200) cuts up to 50 2x4s, and 
BULLETPROOF WALLS BATTERY SAWS э amazingly lightweight 12- and 13 feet per minute. 
THAT Cur IT 14.4-volt circular saws from De- Тһе new DeWalts are not 
wo San Antonio contractors have Walt. Improved nickekcadmium quite full-size saws, however. 
T created a protective panel system he problem with battery- batteries that provide more pow- Both models have 5 7/«inch 
MI that makes the average home im- |» saws has always er and longer running fime, with — thinkerf blades that cut through 


pervious to the forces of man and na- 
ture—for as little as $4,000. 


been their power-to-weight 


ratio. Circular saws need high 


little increase in size or weight, 
may have finally brought the 


1 Yrinch thick lumber in one 
pass—but just barely. Cuts at 


According to Scott Shaheen, co- torque and high rpm to get critical ratio into balance. ony angle other than 90 de- 
founder of Bullet Resistance Systems, their job done—and the Our test unit zipped through grees require a second pass 
the Safe Shield panels consist of fiber- lightweight power packs that ^ framing lumber and held up un- from the opposite side or a little 
glass and ballistic resins compressed are so capable in other tools der sustained cutting without help from a handsaw. 
under heat by a hydraulic press to form just don't cut it when it comes fading or rapid battery drain. Still, these would be the saws 


a rigid panel. The panels can be made 
from one-half to four inches thick. 

In existing homes, the panels are 
screwed onto sheet rock and then pa- 
pered or painted. The panels can be at- 


to cutting lumber. Increasing 
battery size also increases 
weight, an unwieldy option. 
Two new cordless contenders 


“Cordless, not gutless” is how 
DeWalt accurately describes the 
saws, claiming the 14.4-volt 
model (DW935K, about $230) 


can slice cleanly 


of choice for anyone up on a roof 
or ladder, when working indoors, 
or anywhere else extension cords 
and bigger tools get in the way. 
The saws’ batteries can also 


tached to the exterior of homes under through 75 2x4s on power other DeWalt cordless 
construction before siding is added. In one battery charge, products. The batteries recharge 
addition to covering walls, doors, and and cut at a rate of — rapidly in DeWalt’s microproces- 
the roof, interior sliding panels can 25 feet per minute _ sor-based Superchargers and op- 
cover windows at night. through inch tional new 15-minute chargers. 


A 1*/s-inch-thick panel can stop a 
bullet from an AK-47 traveling at 
1,400 feet per second, the company 
claims. With this level of protection, 
the panels will likely be able to handle 
dangers like hurricane-force winds. 
—Joseph Baneth Allen 


thick plywood. The 


——Michael Morris PE 


DeWalt’s new battery-powered circular saws deliv- 
er the power, portability, and practicality promised. 
Both use a 5 */-inch thin-kerf blade. 


YOU'D HAVE TO HAVE A 


HOLE IN YOUR HEAD TO DRILL 


WITH ANYTHING ELSE. 


THE SKIL HD6525 DRILL CAN HAN- 
DLE ANYTHING YOU PUT IT THROUGH. IT HAS 
A STRONG 4.2 AMP, VARIABLE SPEED MOTOR 
WITH A RANGE OF O-2,500 RPM. AND FEA- 
TURES A PATENTED ROTATING BRUSH 
REVERSING (КВК”) SYSTEM WHICH DELIVERS 
POWER EQUALLY IN BOTH FORWARD AND 
REVERSE. ALL OF WHICH MAKES IT THE MOST 
SENSIBLE POWER TOOL CHOICE YOU COULD 
POSSIBLY MAKE. 


BEES 
Pm Lus 


HEAVY DUTY 


TOUGH TOOLS FOR TOUGH JOBS, 


Dear Steve, 


I would like to meet with you 
on Monday, December 5, in my 
office to discuss the Marketing | 
Plan. Can you make it? Press > эш 
‘yes’ or ‘no’ to let me know. 


lo: Steve Fisher 
sincerely, from: Frank Shuford 
about: meeting Mon. 12/5 


| " Mi ded : | mo EN 1 tap for details 


Bill, 


Okay, okay, you're right-- 
numbers aren't my thing. So 
111 stick to the words, you see if 
you can make heads or 1415 out 
of this spreadsheet. Your usual 
inspired genius would be a big 
help! Thanks a million. That's te; Bill Dillard 
1.000.000 to you, pal! Iram: Frank Shuford 
Fiscal Yeas 
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Dear Patrick 


y 


i 


| 


Hey, | know you're tied p on 

that project, but LM gotta come piger 

up for air somet Like 

maybe for the ho ibis game of 

the century --tonight, bpm 

two tix, center ice, on the glass? 

Get back to me okay’ 1 le: Patrick Vogt 
lrom: Frank Shuford 
about: Time-out 
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Speak now or 


your peace, ev 
Lhe presentation is on for 

December 6 from 1:00 to 3:00 
eur place. Ш you can't make it 


Р 1: Lu eer = — |t 
lal me know às soon as possible 


the Hula shirt, joe 


апке 


Frank 


Otherwise, pe you there. Minus 
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Project Team 


Frank Ehuford 
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space invaded. 


um 


Prep 


are to ha 


en ЕСУ = — a ee | 
Led ‘em all. You grew up, bought a lawn mower and forgot all 
Space Invaders”. Now they're back. But you're a Little older, aren't you? 
TST IRE Slower. Are your reflexes up to it? Kill "em on KELEBA 


iced cappuccino and Let 


take over the world. Don't 


feel PRASE] or anything. 


Play it Loud” 


EDITED BY MICHAEL ANTONOFF 


NOISE REDUCTION 
QUIET In THE SKY 


oise-reduction headphones are 
New for decreasing the whoosh- 

ing sound that passengers hear 
inside a plane as it moves through the 
air, but aircraft manufacturer Saab 
has an even better solution: a system 
that suppresses noise cabin-wide. 

The company has begun installing 
computer-controlled cabin noise-sup- 
pression systems in its 340 and 2000 
turboprop commuter planes. Micro- 
phones throughout the cabin pick up 
various sounds, and a computer com- 
bines these with engine speed infor- 
mation to produce sound waves that 
are exactly opposite to the undesirable 
noise. These sound waves, technically 


чы 
ы, к=. 


180 degrees out of phase with the orig- 
inal noise, are projected in the cabin 
through speakers, so that peaks and 
valleys in the original noise waves are 
canceled by corresponding valleys and 
peaks in the suppression sound. A 
controller fine-tunes this null signal. 

According to Saab, the system has 
already been placed in several of its 
aircraft flying in Europe. The system 
is expected to be installed in 1995 in 
some Saab planes operating in the 
United States; other manufacturers 
will also have similar setups next 
year.—Rick DeMeis 


these cameras track more than convincing special effects. “If 
VIDEO GAMES 100 small reflective stri ps worn the actor jumps three feet, | can 
by the actor to precisely record then create the illusion——3in- 
IMMORTAL his bone and muscle move- cluding the correct muscles and 
HoLLYwoop ments. The data is fed intoa bone rotations —of his having 
| program that "is the result of a jumped thirty feet,” he says. 
t least one of next sum- couple of decades of biomedical Тһе “motion capture" also 
Are: movies will rely on research,” says Acclaim presi сап be combined with scanned 
special effects derived dent Robert Holmes. "If the ac- images of another actor's face 
from techniques used to таке tor raises a leg, the software and body, or of an alien being. 
video games. predicts which muscles are af- “The same code that drives 
Acclaim Entertainment, pro- fected, and what that does to computer-generated images 
ducer of hardcore action video the rest of his body.” could also drive a model or a 
game fare like “Mortal Kom- This biomedical information robot," says Holmes. 
bat,” recently announced it will enables the software to create — ——Judith Anne Gunther 
be working with Warner Bros. om 
Studios to produce special ef- ^i 
fects for Batman Forever, | 
scheduled to be released in 
June, 1995. The Oyster Bay, 
N.Y., company uses a propri- 
etary “motion capture" technol 
ogy to create digital “stunt- 
men” whose moves emulate 
natural human movement. 
The process begins with an 
actor performing the basic ele- 
ments of the stunt—such as 
jumping or running—in front 


of 16 custom cameras. Devel- 
oped by Texas Instruments, 


N Cabin microphones 


N route noise to û 
| processor, which 
| LOUDSPEAKERS sends out oppo- 
« \/ wkmopmous —  — Site wavelengths 
E P to cancel cabin 
noise. 
NOISE FROM 
PLANE EXTERIOR 
~ CENTRAL CONTROLLER 


TELEVISION 


BLOCKING VIOLENT SHOWS 


orried about sex, profanity, 

and violence in TV program- 

ming? Soon you'll be able to 
fight back: Intelevision, a TV-top box 
from Spruce Run Technologies, 
Lewisburg, Pa., will enable you to 
shut out programs that you don't 
want to see. 

"The parent can at last turn away 
violent, unacceptable program- 
ming," says Mary Ann Banta of The 
National Coalition on Television Vi- 
olence, a Washington-based con- 
sumer watchdog group that has en- 
dorsed Intelevision. 

Sparked by the antiviolence, or V- 
Chip, concept [^Family Values?" 
Electronics Newsfront, Aug. '93], In- 
television's C-Chip (the “С” is for 
choice) doesn't involve government 
censorship, and it doesn't require 
that cable television companies send 
special exclusion signals with their 
transmissions. Instead, Intelevision 
owners will simply use a remote con- 
trol and an on-screen menu—much 
like programming a VCR to tape a 
show—to block unwanted stations 
and time periods. 

The C-Chip microprocessor is 
able to “tell” a tuner module to re- 
member channels, times, dates, and 
the length of time for which you 
wish to block out unwanted pro- 
grams. Initially, C-Chip will be en- 
cased in a set-top box that could re- 
place or be used in addition to the 
converter box provided by cable 
companies. 

Expected to list for $199, Intelevi- 
sion's test marketing should be fin- 
ished soon; national release is 
planned for early 1995. Spruce Run 
is also working with manufacturers 
to build C-Chip into TVs and VCRs. 
—Mariette DiChristina 


POPULAR SCIENCE DECEMBER 1994 » 35 


: 
$ 
: 


б 


ILLUSTRATION: DAVID PUCKETT, SOURCE: NOISE CANCELLA 
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1995 Chevy Lumina, we asked thousands of 
people what they were really looking for in а. 
new mid-size sedan. Turns out what they 
wanted more than anything was, well, 
everything. So the new Lumina comes with a 
range of standard equipment that, not too 
long ago, would have been thought impossible 
for a car in its price range. 


At the top of the list is a sophisticated 


4-speed automatic. Combined with a new fuel- 


injected, 160-horsepower V6 engine, it delivers conditioning system with CFC-free refrigerant 
power to the front wheels as quickly as your also comes as standard equipment. 
right foot can ask it to. So you'll be comfort- We also added power door locks. Vanity 


able with all that power, a quick- — e^ | mirrors for both driver and 


سے 
= —— 


cooling air 


tures, it's surprising there's 
here. 


For at hure call 1-800-950-2438. The Chevrolet Emblem and Lumina are 
registered trademarks and Chevy is a trademark ОЕ СМ Corp. 01994 GM Corp. All Rights Reserved. Buckle up, America! gs' 


on the passenger side). Theater lighting that tected by a theft-deterrent system. Because 

slowly dims after you enter the car. Intermittent as you've just learned, there's a lot of valuable 

wipers, dual sport mirrors, and even an stuff inside. See the new Lumina at your 

adjustable steering column are standard, too. neighborhood Chevy dealer. Ask to take a 
And the whole beautiful package is pro- test drive. And bring a friend. Or five. 


ALL NEW LUMINA 2717 GENUINE CHEVROLET" 


ELECTRONICS 


once a glorified address and 

phone book, has managed to 
stay true to its lilliputian format 
while accommodating ever more 
features. Increasingly, you can use 
one to send a fax—virtually from 
your pocket. You can dispatch direc- 
tions, post a revised schedule to 
your assistant, send out a lunch or- 
der, or transmit memos to col 
leagues or clients as if you were us- 
ing the office fax machine. 

Sharp was first with an add-on 
fax//modem for its Wizard line in 
1991, and Hewlett-Packard fol 
lowed shortly with an implemento- 
tion for its LX series using the same 
kind of PCMCIA cards found in lap- 
top computers. This year two more 


Е portable electronic organizer, 


ard 07-9520FX, and Hewlett- 


Packard’s HP 200LX-2MB: Psion in- : 
` troduced the Fax3 for its Зо 

| organizer, and Smith Corona joined 

the pack with the Handifax 1000. 


"TION 
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At the low end of the price scale, 


: at about $400, is Smith Corona’s 

: Handifax 1000. It has limited space 
: fo store memos, addresses, and 

: phone numbers; its screen is пої eas- : 
: ily read in low light, and its key- 

: board, while nicely laid out and relo- 
: tively large, has a gummy feel to it. 
: What puts the Handifax ahead of 

: the competition, though, is an acous- : 
: fic coupler. This bit of technology 
: fashioned from the early days of рег : 
: sonal computing is a real bonus fo : 
: travelers, since most public phones 
: and many hotel phones still don’t of- : 
: fer the luxury of snap-in connectors. 
entrants join Sharp’s latest, the Wiz- : 


You can also use it with the handset 


: of a cordless or cellular phone. 


The next step up for built-in fea- 


$400 


Wizard 
02-9520FX 
Manufacturer's Add 


Нлноѕ (ом 


РОСКЕТ-ЭІ7Е 
COMMUNICATORS 
BY SUZANNE KANTRA 


` $545 unit/$295 | External unit 
external modem 


: slots can take flash or RAM memory : 
: cards. The unit's non-backlit display 
: 15 readable in variable light and the 
: keyboard, though somewhat 


cramped, provides the bounce you'd 


: expect from larger keys. If you in- 

: stall the fax as the word processor's 
: printer, it will bring you directly into 
: the fax program with your docu- 


ment queued to send. A one-time 


with practically no additional input. 
Sharp has a similar set-up feature 


: in the 07-9520FX's word processor. 


The only drawback is that the recipi- 


: ent must already be in your address 
: book. You can't send a fax by enter : 
: ing the name and number on the fly. 
: : The touch screen accepts input from 
: tures is Psion's За with Fax3. In оф : 
: dition to the usual software—word 
: processor, address and phone 

: book—the За has a spreadsheet 

| and voice recorder. Two PCMCIA 


a special pen or any other pointed 


Organizers with fax accessories 


: (dockwise from upper left): Wiz- 

: ard 02-9520FX, Handifax 1000 

: (with phone), HP 200LX-2MB, and 
: Psion 3a with Fax3. 


: phone systems, such as Rolm and 

: other PBX systems that have builtin 
: voice-mail and which are widely 

: found in corporate offices. 

: setup of the cover sheet leaves you : 


The workhorse of this category is 


: Hewlett-Packard's HP 200LX, but 

: familiarity with DOS’s branching file 
: directory is useful in order to re- 

: trieve a file when you're ready to 

: fax. The unit also receives faxes. 


Once an incoming fax is stored, you 


: can view the contents. E-mail, a 

: spreadsheet, a personaHinance 

: manager, and game software are 
: device, including your finger. The pen : 
: is ideal for drawing or writing on the 
: fax-ready notepad. Sharp's fax mo- 
: dem cannot be used with digital 


included. You need to purchase the 


: connectivity pack (which also lets 
: you exchange data with a PC) to 
: enable faxing. IS 


Fax from | Receive-fox Weight 
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werden No 


| external jack 


Limited only | 
by memory Yes 


“Integrated 
ооз 
coupler plus 

| internal jack | 
External unit Limited only Yes 

| by memory 


120 pages Yes 


i F -A n 
тунан 
Hd 


3.5, connectivity 
pack/ 11, unit 


| 2, external 
modem 


9, unit 


m | 1.3, external 
modem/ 10.5, unit 


ress/Phone: Hewlett-Packard, 1000 М.Е. Circle Blvd., Corvallis OR 97330, 800-443-1254 © Psion, 555 Virginia Rd., Bldg. #5, 
Concord MA 01742, 508-371-0310 © Smith Corona, 65 Locust Ave., New Conon CT 06840, 800-448-1018 © Sharp Electronics, Wizard Dept., Con- 
sumer Business Products Group, Sharp Plazo, Mahwah NJ 07403, 800-237-4277 


\ How to save $50 
„А, onatape player 
MB. that costs $40. 


Without realizing it, you'll probably 
spend more on batteries than you spent 
on your portable stereo. 

So it pays to switch to Rayovac 
Renewal - the only alkaline batteries 
created to be reusable, 25 times or more. 

Don't confuse Renewal with yester- 
day's rechargeables. Renewal batteries 


are totally different. They're alkalines, 
so you get more life - more music - from 
each charge. And the Renewal Power 
Station makes charging hassle-free. 
With the money Renewal saves you 
on batteries; you can put something 
even better in your tape player - more 
tapes. SMART Move 


RAYOVAC 
lu. RENEWAL 


REUSABLE ALKALINE.. 


POWER STATION.. 


_ © 1994 Rayovac Comoraion Сац 1800-237-7000 for more information. 


*Savings depend on your device and how you use it. Frequent charging maximizes savings. 


REUS; REUS, 


MAIL-IN REBATE | EXPIRES JAN 31, 1995 


Save $10 to start RENEWAL. 


To receive your rebate, enclose dated cash register receipt with purchase price circled, 
and proof of purchase (1 Power Station and 3 battery card UPC symbols and numbers). 


3 Ment ti Name 
h i 
m = ; | - Fall in E R Sprin 
it E ES s e] Dept. PS-02 Address = س‎ 
Los-Padre: i : Yellowstone Sy 
Hauer qute 5 National P.O. Box 7237 
| Osseo, MN 55569-7237 City | State Zip 


Only this official form and original UPC and original cash register receipt accepted, по facsimiles. Otter good only in U.S.A., void 
where prohibited, taxed or restricted by law. Mail-in offer only, not for store redemption. Offer is limited to one response per family, 
group, organization or mailing address. Р.О, boxes without street addresses will not qualify as mailing addresses. Multiple 

submissions will not be acknowledged. Request must be by Jan 31, 3206. Limit: 1 rebstm cer айе adde. 


REUSA REUSABLE 25 TIMES OR MORE 
with a 


with a Renewal Power Station. 


EDITED BY CHRIS O'MALLEY 


MULTIMEDIA 
WATCHING THE PC-TV 


he multimedia age is 
T blurring the 

distinction between 
computing and entertain- 
ment. And if you don't be- 
lieve it, you can see for yourself: Many 
new PCs come equipped with a built- 
in television tuner. 

American and Japanese computer 
makers are introducing PCs with tuner 
boards that enable you to hook up a ca- 
ble TV or antenna feed (or even a VCR) 
to keep an eye on the news or sneak a 
peek at sporting events while you 


work. TV shows typically appear 

within a small window on your com- 
puter monitor, though you can usually 
enlarge them to full screen. The soft- 
ware included with the boards lets you 
change channels and adjust volume 
and picture controls. Most of these PC- 


ture takers designed to 


р“ cameras, filmless pic- : 
get images into comput- 


ers, now cost less than $1,000 : 


and are easy enough for al- 
most anyone to use. But do 
they measure up to the stan- 
dards of real photography? To 
find out, | snapped away with 
Apple’s QuickTake 100 

(S749) for the Macintosh and. : 
Logitech's Fotoman Plus 
($799) for Windows. 

Both cameras are unsophisti- 
cated. There are no zooms, 
panoramic lenses, flashes that 
eliminate red eye, or many 
other features that now are 
standard equipment on auto- 
matic 35mm cameras. The 
Fotoman Plus is purely point- 


and-shoot. The QuickTake offers | 


a little more, including three 


flash modes, a self-timer, and a : 


batterydevel indicator. 
The QuickTake takes eight 


high-resolution color images or | | 


32 lower resolution ones. The 
Fotoman Plus takes 32 black- 


and-white pictures at a medium : | 


! | resolution. Each records what it 
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: ware offers a number of options 


: "sees" as a digital code, which : for retouching the photos you 
: is held in its electronic memory : take. You con sharpen, bright 
: until you transfer it to your _: en, or rotate pictures with the 
: computer using a cable and — : dick of a mouse button, for 
: special software. After doing — : example. QuickTake assumes 
so, it quickly becomes apparent : that you either have photo- 
: that neither the QuickTake nor : retouching software or will use 
: the Fotoman comes dose to — : the pictures without editing. 
: the quality of a 35mm film : Digital cameras may be useful 
: camera. The digitized pictures : tools for desktop publishers 
: are grainy and lack the vivid ; who may need a way to get 
: colors common to pictures cap- : pictures into newsletters or 
: tured on film. : brochures. Just don't expect 
; While ће Fotoman isn't big : too many Kodak moments. 
ж on camera features, its sof : —Suzanne Kantra 


Panasonic is one of the latest 
to join TV capabilities with 
multimedia computing. 


TVs also let you freeze 
the picture and “capture” 


it a making a digital 


y helped popu- 
larize the trend earlier 
this year with its Mac 
TV, followed by TV- 
equipped models 

from Compaq 
and Packard 

| Bell. IBM and 
others are ex- 
” pected to offer 
° similar models 
soon. In Japan, a 
new Panasonic PC 
dubbed the Woody 

has, like many of these models, both a 
TV tuner and a full set of multimedia 
features, including a CD-ROM drive 
and stereo speakers. NEC is offering 
an optional TV tuner for use with its 
notebook computers.—Dennis Normile 


R&D 
Licur DATA 


ngineers at Stanford University 
have managed to store computer 
data in an unlikely new place: in- 
side holograms. 

Holograms—optical interference 
patterns recorded by lasers on light- 
sensitive materials—are popularly 
known for their ability to store 3-D im- 
ages. But holograms are theoretically 
capable of storing huge amounts of dig- 
ital data as well. In fact, a thimble-size 
holographic crystal could hold 1,000 gi- 
gabytes of data. 

In the experimental Stanford com- 
puter, data is converted into a checker- 
board-like pattern of black-and-white 
squares on a see-through display. A 
laser beam points through the display 
and onto a holographic crystal, creat- 
ing a temporary image of the pattern 
inside the crystal. When a second laser 
is shone into the crystal, it interferes 
with the first beam, generating an in- 
terference pattern corresponding to 
the image. Light-sensitive molecules 
inside the crystal react and record the 
pattern. To read the data, a third laser 
pulses through the crystal and onto a 
charge-coupled device (CCD), which 
converts light into electric current. 

Researchers still have a long way to 


` go. Stanford's system holds less than a 


single floppy disk.—Robert Langreth 


APPLIED SCIENCE AND TECHNOLOGY (ASTEX) 


SECURITY 
SIGN МЕ 
Bv Pc” 


e growing amount of 
business being conducted . 


electronically these days 

raises thorny questions: How 
does your banker, lawyer, or 
accountant know that your e- 
mail message really came from 
you? And just how valid is a 
computerized contract when 
there are no signatures on the 
bottom line? 

These are among the ques- 
fions being addressed by the 


National Institute of Standards 
and Technology, which has pro- 
posed a solution called the 
Digital Signature Standard 
(DSS). Essentially, the DSS is a 
method for creating a mathe- 
matical "signature" on your 
documents. Starting December 
1, all government agencies 
developing electronic business 
systems will be required to use 
the DSS. 

The DSS relies on a welt 
known cryptology concept 
called public and private keys. 
You use a private key—a long 
number you keep to yourself — 
to generate an encoded, 


“signed” version of your mes- 
sage. A recipient verifies this sig- 
nature using your public key, 
another long number. The public 
key is tied to the private key by 
a mathematical equation that 
makes it easy to compute the 
public key from the private key, 
but nearly impossible to perform 
the reverse calculation. If the 
math indicates a match, your 
signature has been verified. 

AT&T Secure Communications 
Software (800-203-5563) 
already sells a software version 
of the DSS for PCs, called DSA 
Signature Software, for 
$150.—R. L. 


MATERIALS 
DIAMOND COMPUTING 


ty, diamonds are becoming valuable 

commodities to computer re- 
searchers too. Thin diamond films 
could someday lead to faster computers 
and longer-lasting displays. 

More slippery than Teflon, diamond 
is fodder for computer gear because it’s 
heat-resistant, chemically inert, and 
an excellent thermal conductor—four 
times better than copper, in fact. These 
properties could allow engineers to 
pack heat-sensitive transistors even 
more closely together on computer 
chips than is possible with silicon. 
More transistors can spell faster com- 
puters. Applied Science Technology 
Corp., in Woburn, Mass., for example, 
is developing a ten-by-ten-centimeter 
diamond wafer to test as a circuit 
board for a smaller supercomputer 
than is possible today. 


E prized for their glittering beau- 


Ti fn болон re aii тие боп | 
3,000 times, could someday т" 
ace depict its dis 


Further into the future lies the pos- 
sibility of using diamond, which moves 
electrons slightly faster than silicon, as 
an active conductor for logic boards 
rather than simply a base for such cir- 
cuits. Diamonds might someday shine 
in display technology too. Diamond is a 
more durable material than that cur- 
rently used in electroluminescent flat- 
panel displays.—Mariette DiChristina 


OPERATING SYSTEMS 
No Winpows "94 


icrosoft has decided to delay the 
introduction of its long-awaited 


successor to Windows 3.1— 


originally scheduled to be available by | 


the end of this year—until the spring 
of 1995. However, Microsoft has chosen 
a new name in the meantime: The next 
version of Windows (code named 
Chicago) will be officially known as 
Windows 95. 

The new name is intended to make 
it easier for consumers to identify the 
latest version of Windows. But the 
company said the Windows 95 name 
doesn't necessarily mean that it will 
release a new version every year. Most 
observers had expected Microsoft to 
name the new version Windows 4.0. 
Windows 95 is now expected to make 
its debut in April or May of next year. 

Microsoft won't say whether it in- 
tends to release a new version of its 
older DOS operating system when it 
introduces Windows 95. Windows 95 
will be the first version of Windows 
that doesn't need DOS to run, and will 
process information in 32-bit rather 
than 16-bit chunks. 


uo pem 


HSC's Kai's Power Tools is one of the 


first graphics programs optimized for the 
Power Macs. 


MACINTOSH 
Power To THe Macs 


f you put off buying a Power Macintosh 

for fear that there would be little software 

to take advantage of the fast PowerPC 
processor inside, you need wait no more. 
More than 100 popular Mac programs have 
been rewritten for the Power Macs so far 
and many more are on the way. 

The biggest names in Macintosh software 
have converted some or all of their most 
popular products to run in “native” PowerPC 
mode. (Native mode takes full advantage of 
the PowerPC chip's speed; other Mac pro- 
grams run in the slower "emulation" 
mode.) Microsoft, for example, recently 
released a Power Mac version of its Office 
suite, which includes its best-selling Word 
and Excel programs. Similarly, Claris has 
converted nearly all of its products, including 
ClarisWorks and FileMaker Pro, to run faster 
on Power Macs. Novell’s WordPerfect 3.0 
has been optimized too. 

As befits the Macintosh’s “creative” image, 
the leading desktop publishing and illustra 
tion programs are among the early Power 
Mac disciples. Aldus’ PageMaker and Quark's 
QuarkXPress are available now in native- 
mode versions, as are Adobe’s Illustrator and 
Aldus’ FreeHand. Coming in 1995: a wave 
of new programs created specifically for the 
Power Macs.——/on Pepper 


UPDATE 
No Power For IBM? 


| hile the PowerPC chip has spawned 
W: new generation of Macs, it’s yet 
to prodüce a viable alternative to 
IBM-compatible PCs running Intel (or com- 
patible) processors. IBM had planned to de- 
but PowerPC models this year that would 
run its 05/2 operating system, which can 
also run Windows programs. But while the 
hardware is ready, the software is not. 
IBM now says it could be mid-1995 
before 05 /2 runs on PowerPC systems, 
and it could be far longer before a version 
of Windows runs on the PowerPC. —J. P 
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You Need The Edge. 


poe / Own the laser pointer of the future. 


Project a brilliant red dot up to 100 vards. 
In the open, or clandestinely, Great for 
conferences, training programs, construction 
sites, driving your neighbors crazy, or making 
your dog run around in circles. We had a 
great time projecting a dot onto the 
computer monitors of the office 
across the street. They never did 
figure it out. New 5mw optical 
diodes for a vivid, intense beam. 
Now, for business, work, or fun, 
wn the personal laser of the 
> £2isPeentury. 


B Ultra-Tech Laser Pointer 
#LR6001 $79.95 


Starting a campfire іл the rain, or thawing a frozen pipe in a 2-foot crawl sp 
discover the easy way. The 2500° edge. Measuring just 5 1/2" high, new Blazer "Survival Torch burns at over 1/4 the 
surface temperature of the sun = and twice that of other torches. Bend glass, metals, etChayood, remove paint, solder 
electronics, sterilize first aid gear, thaw locks, braze plumbing, or fire up your favorite snoke "Precision needle valve adjusts 


for any job. 


Even better, Blazer's automatic, one-hand electronic ignition requires no batteries, matches, or flint sfrikers like ordinary torches. Just 
push the button and it fires right up. Cross-cut diamond grip provides sure control at any angle. Built touglrof stainless steel, brass, and 


chrome, with a lifetime warranty. Call now. 


E Blazer" Electronic Survival Torch #GB2001 $59.95 — B Extra Blazer Fuel, 12 fill-ups #RF300 $9.95 


Take back control of your telephone. 

Tele-Screen™ Phone Protector eliminates 
unwanted calls — harassing calls, sales calls, any 
call you wish. Incoming calls are greeted by a 
voice prompt: “Thank you for calling. Please 
enter the four-digit pass-code.” Your phone rings 
only if the caller enters the correct code. Voice 
prompt repeats and if no code is entered, the 
caller is automatically disconnected! Use the 
key-pad to change the code, or de-activate the 
unit. It’s like having an un-listed phone number 
when you want it unlisted. Like during study, 
meal-time, romantic evenings, or when you only 
want calls from those you gave your password 
to. Also secures fax and modem lines! 


И Tele-Screen™ #TS-300 $44.95 


Installs easter than an answering machine, with 
its own AC power pack. Lifetime warranty. 


Own the last of 
Russia’s restricted issue 


spy glasses. 
Designed for the KGB. All 
l -steel micro-binoculars fold away 
to disappear into palm or shirt 
pocket. Yet super advanced coatings 
and huge 2.5 x 17.5 power vields crvstal-clarity, even in low- 
light conditions. Hunting, sports events, concerts, nature 
study, or surveillance. Now get the powerful 1 1/2” long 


cold-war edge. 


В Dual Focus KGB Micro-Binoculars #R-215 $29.95 


With case and Russian documentation, and can be used reversed as low power 
microscope. Hurry comrade, supplies limited. 


Electronic Survival Torch. 


See in the dark. 

The White Night. One of the best 
night vision scopes ever available. [ts 
famous compact size and wide-optic 
power turns night into green-hued day 
instantly. Measures 

just 7x3x2", with 
magnification of 3.2x. Excellent 
for surveillance, nature study, or 
home/business protection. Best 

of all, the political changes in the 
former U.S.S.R. have driven exchange rates to an all-time low. 
Check out this price! Complete with carrying case, straps, and a 
lifetime warranty. 


E White Night™ Scope #WN-37 $379.00 
Super efficient, requires just 2 AA batteries - not included. 


ce is the stuff nightmares are made of. Now 


pena RUSH DELIVERY 
CF | AVAILABLE ALL ITEMS 


Pay your next speeding ticket, or for a bit more 


don’t get one at all. Ever. 
Switch on the cloaking device for your car, and become invisible | 
to police radar. And it’s completely legal! The Mirage 20017" 
employs radar masking circuitry, rocketing out silent, un-seen 
waves that totally *zero-out" police clocking guns. Even works 
against pulsed-radar, the newest “instant-on” device in speed-traps. 
Do not confuse with “active” scramblers or weak and ineffective 
"Spirit" brand jammers. Mirage's passive circuitry operates within 
all FCC guidelines and its big jamming antenna wipes out the 
competition. Combine with your radar detector for even more 
powerful protection. Spot the traps, then jam them. Worth every 
penny if you travel at all. Not available in Virginia. Measures app. 
4?x 3", lifetime warranty. 
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MIRAGE?OO! 


E Mirage Radar Scrambler #M2001 $199.95 


The Edge recommends you obey all posted speed limits. Mirage is intended 
only as protection against improperly calibrated police radar or unscrupulous 
law enforcement - both rare occurrences. Check your laws before ordering. 


AMERICAN 
MUSCLE 


A fully detailed automotive legend, 
in die-cast metal 1:18 scale, with 7 
working doors, hood, detailed engine 
and interior. About 107 long. 


The Viper RT/10. 

At 0-60 in 4.8 seconds, a 488 cubic inch V-10, and 
SIX speed tranny, it’s no wonder Car С^ Driver called it “The 
most exciting nde since Ben Hur discovered the Chanot”. At $60,000, you may 
want to test drive ours first. 


E Dodge Viper RT/10 #3025R $34.95 


„ Activate the world's loudest pocket-size 


in your OWN car OF ‘ens 


excellent gift. 


From anywhere in the world, 
listen to the sounds inside 
your own home. 

No matter where you've 
installed it, call the XPS-1000 with 
a special code and the powerful 
microphone and circuitry open up 
the entire area — without the phone 
even ringing! You hear everything, with no-one the 
wiser. Burglars won’t hear a thing, but you’ll hear them. 
Advanced remote-monitoring technology was developed 
for DEA use. Now yours. Secure your house, office and 
r. Or, listen in on business deals, roving spouses, or 
ests. You won't believe your ears, 


Bl Phone Sha #XPS-1000 $129.00 


Check your local law 
other than you 


P/N sam 
AW 


e using phone lines 


KNIVES, TOOLS, & GIFTS 


City State 


Telephone ( ) 


Method of Payment: О Check or Money Order enclosed 
ШЦ VISA ÛJ MasterCard ШЦ Amex О Discover 


Zip 


Credit Card #: 


Exp Date: / Issuing Bank of Card 
I certify that I am over eighteen years of age and assume liability for laws in my area 
concerning products I have ordered: 


ре 


(Signature) 


re ‘Gare the passport to 
ety. | One tug on the lanyard-pin and a ear-shattering 110db 
1 splits the air — driving any assailant scrambling for cover. 


THE EDGE COMPANY 


P.O. Box 826, Brattleboro, VT 05302 • 1-800-732-9976 


The Edge Ironclad Guarantee: Every item we sell will give you 
complete satisfaction or you may return it within 30 days for a 
full refund, credit, or exchange. Your choice. Plus = every Edge 
product is covered by our famous lifetime warranty. 


Add $4.00 shipping and insurance per item, $2.00 cach additional item. All orders shipped within 48 hours. 


CALL TOLL-FREE 1-800-732-997 


The Edge Catalog – over 60 full-color pages of the hottest knives, tools, tricks in the world. See it for yourself. 


Ч. 


The math is simple. For 
just $30.00 never get stuck 
with bogus bills. 

Is your money real? 
Know the answer in 
seconds, New 
electronic currency 
tester instantly separates 
the trash from the cash. 
Sweep the sensing head 
over the bill. Red LED’s light-up only on the genuine article. 
Also works on foreign currency and travelers checks. The U.S. 
Treasury reports an astonishing amount of funny-money in 
circulation. If you handle any cash at all, invest a small amount 
in protecting it. 


Ш Electronic Currency Tester #ST-008 $29.95 


Black wire 
anten 
boost C" case 


included. 


Sit in "pas Car d Hear Inside 
Your House - a Quarter of a Mile Away! 

The same technology used by surveillance teams and 
undercover police: Sub-miniature electronics amplify 
and transmit even whispers — right to your portable or 
car FM radio! 

Internally powered by a 3-month micro-battery. 
Leave hidden and choose when to “listen in”, Or hide 
in your pocket and secretly transmit a conversation to a 
friend’s car or walkman! Secure and monitor offices, 
your home, or anywhere. You won’t believe your ears. 
B Micro-Tech Transmitter Bug 

#K277 $34.95 

Check your local laws before using. 


a 
With any order over $50.00. 
The lightweight, pocket 
Micro-Telescope 


24 HOURS A DAY 
7 DAYS A WEEK 
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HEIDI MERSCHER 


COMPUTERS (SI SOFTWARE 


547 ; 


of emotions, imagery, and inspira- 
tion-creating memory associations 
found in  *low-focus 
thought.” In low-focus 
> — thinking, he explains, 
E E^ you might .chain 
1) > . thoughts or memories 
| that are related only 
by a common emo- 
tion. “A better rep- 
resentation of hu- 
man memory and 
emotional reactions 
` are two things that 
stand in the way of even 
remotely achieving true 
А.І. says Gelernter. 
The fact that so little 
weight has been placed on 
traits such as creativity and 
intuition may go a long way to- 


complex (and very logical) A.I. 


eee ward explaining why the highl 


E : ax en k = — - 


pom A 


COMPUTERS HAVE — 
pier Try 


brain power. But for developing 

the kind of true artificial intelli- 
ш gence, or A.L, needed to mimic the 
way people think, computers could 
take a lesson from the world's emo- 
tion-evoking poets and romantics, 
says a Yale computer scientist. 

In his book, The Muse in the Ma- 
chine, David Gelernter asserts that ef- 
forts to create A.I. have concentrated 
far too much on logic—what he calls 
“high-focus thought”—at the expense 


©: they've got plenty of silicon 


systems developed to date still 
seem far from lifelike, notes Gelern- 
ter. His work suggests that the chal- 
lenge is only partly technical. No mat- 
ter how sophisticated, computers 
won't respond in human terms unless 
given a full range of human thoughts 
and emotions. 

How do you get computers to 
emote? An early step in the right di- 
rection, says Gelernter, is a Yale re- 
search software program called FGP, 
which stands for “fetch, generalize, 
project.” FGP retrieves “memories” in 
response to an inquiry, sandwiches 
them together, and looks for common 
features. Gelernter says software de- 
signers might also use a numbering 
system to simulate emotions—higher 
values could indicate stronger “feel- 
ings, for example.—M. D. 


BULLETIN 
BOARDS 


LINKING THE 
Locals 


posed information super- 

highway leaves you feeling 
like a crash test dummy, 
maybe it’s time to hitchhike 
off the interstate to a local 
bulletin board system (BBS). 
Thanks partly to inexpensive 
fees—usually $15 to $25 a 
month for unlimited use— 
BBSes are experiencing a re- 
naissance. And connections 
with other on-line systems 
are making them an appeal- 


| all the hype about the pro- 


ing and practical alternative 
to the iffy highways of the 
future. 

BBSes, around since 1978, 
were once isolated islands of 
messages and data files. 
Now, the trend is to link up 
with other BBSes, so when 
you call one, you gain access 
to others. New BBS software 
is enabling board operators to 


forge new links, some directly 


to other BBSes, and others to 
the Internet. By offering 
hooks into the Internet, the 


international web of computer 


networks, BBSes can connect 
the local with the global. 
Real-time conferencing is 
becoming a popular pastime 
on BBSes, as upgraded soft- 
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ware provides for long-dis- 
tance, typed conversations 
known as "chats" between 
scores of users. Indeed, chat 
mode is so popular, one BBS 
program called Wildcat now 
includes little icons dubbed 

"action words" designed to 
put some visual kick into on- 
line conversations. 

BBSes are also changing 
their traditional character- 
based appearance to attract 
newcomers. Many now run 
inside graphical user inter- 
faces such as Windows or 
the Macintosh and enable 
members to exchange color- 
ful images in addition to 
words and text files. 

— Russ Lockwood 


HOME COMPUTING 


LURING LITTLE ONES 
Intro THE ARTS 


ll work and no play makes John- 
A: a dull boy, or at least an unin- 

terested one sitting in front of the 
computer. But a new batch of software 
introduces children to the arts while fo- 
cusing on the fun. 

Kids can choreograph their own 
dance steps to tunes sung by Sharon, 
Lois & Bram of Nikelodeon's Elephant 
Show with Cyberboogie on CD-ROM, 
from Times Mirror Multimedia (owned 
by this magazines parent company). 
As kids direct the characters’ legs, 
arms, and hands, the movements are 
recorded for playback later. Five prere- 
corded shows are included, as is a kid- 
oriented tutorial. 

Budding authors might be captured 
by Knowledge Adventure’s Magic The- 
ater, which enables them to create il- 
lustrated stories. After the pictures are 
drawn, the child narrates the story 
while each picture is redrawn, for a 
page-by-page look. Children can also 
write visual stories with Microsoft's 
Creative Writer and Broderbund's new 
Amazing Writing Machine. 


Crayola Art Studio enobles children fo create 
their own digital masterpieces. 


Young artists can use computerized 
crayons, water colors, and markers to 
create their own masterpieces with Mi- 
crografx’s new Crayola Art Studio. The 
software also includes a sticker and 
badge design center, 50 animated 
stickers, and a personal art gallery. For 
the more musically inclined, there’s Vi- 
acom's Nikelodeon Director's Lab, in 
which they can modify Nikelodeon mu- 
sic tracks or play instruments to com- 
pose their own songs. They can also 
visit a sound effects booth, a video stu- 
dio, and an editing room. 

These packages cost from $50 to $70 
and are available for IBM-compatible 
PCs, except for Amazing Writing Ma- 
chine, which runs only on Macintosh 
models. Cyberboogie and Creative 
Writer are also available in Mac ver- 
sions.—S. K. 


TROUBLE GETTING YOUR: 
KIDS TO LEAVE THE NEST? 


INTRODUCING PIONEER'S | Él 
LASER KARAOKE PLAYERS. 


Few things get a bigger rise out of kids than a song that's off [he charts. Particularly if youre the one singing It. With a Pioneer" Laser 


: | | Kos | Е — | А = p. : j 
Karaoke Player, though, everyone can un bash their vocal talents. [t gives you ( D-quality backup music to over 1500 tunes while showing 


Ó—— eee : 2 зл : | ! Э т" : 
the lurics and a video on your IV. V hat's more, should the croonmg reach critical mass, it also lets you listen lo CDs or watch laserdisc 


movies. So check one of these players out. Then cue up an old favorite. And deliver a rendition your kids are sure to find really stirring. 


én mE i Үү. кЖк Жо Ж 


That someone will finally create a new kind of luxury-performance sedan that won't be some kind of tepid 


copy of all the others. That it will have a 250hp, DOHC V8. That it will be rich in leather? walnut and sound. That it will look like 


а caged animal ready to leap, and corner so well that the roads will surrender when they see it coming. 


And that the earth will start spinning East to West when you get in. 
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4 That’s why Olympus created the 
IS-10: a very small, very smart, very 
easy, all-in-one SLR camera. With 
wide-angle to telephoto (28-110mm) 
zoom lens, you've got heavyweight 
clout in bantam-weight size (just 


21.7 ounces). So instead of lugging 


around extra lenses, the Olympus IS-10 
lets you lug around really important 


things — like the family photo album 


REAL PHOTOGRAPHY, REAL EASY. 


LANDSCAPE MODE — TO CAPTURE 
BOTH SUBJECT AND BACK- 
GROUND WITH EQUAL CLARITY 


P 


PORTRAIT MODE — BLURS BACK- 
| GROUND FOR DRAMATIC EFFECT 
" WHILE KEEPING FOREGROUND 
— 1 PORTRAIT CLEAR AND SHARP 


STOP-ACTION MODE — FASTER 
SHUTTER SPEED AUTOMATICALLY 
FREEZES ACTION 


p 


NIGHT-SCENE MODE — ENSURES 

CLARITY OF FOREGROUND 
SUBJECT AND NIGHTTIME 
BACKGROUND 


OLYMPUS 


f h Г. Г Ө. 
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EVENTH ANNUAL rom discoveries about 


the universe we live in to 
products created here on earth, 


we salute 100 of 19945 top sci- 


ence and technology achieve- 
ments with our seventh annual 
Best of Whats New Awards. 


This year saw the discovery 


, of one of matters tiniest 
building blocks and that of the 
first planets outside our solar 
system. Closer to home, $1 
prescription eyeglasses were 
invented as was 

a test to diag- 

nose heart-attack 

victims quickly. 

The products 

honored this 

year promise a 
not-too-distant future of 


greater ease and enjoyment: In- 


cluded are a microwave clothes 
dryer, a car that remembers 


cabin settings, safer in-line 


skates, and a computer that's 


The Year 'S also a cable-ready TV, stereo, 
' 100 Gr eatest — "— and game ma- 

Achievements In peru т we 
Science CS Technology — a Grand Winner 


in each of ten categories. 


BY THE EDITORS OF POPULAR SCIENCE 


The Light Fantastic 


conventional flashlight's flaw is obvious: You need a third 
hand to use it while you're working. So Black & Decker's SnakeLight 
loops, twists, and bends to suit any task. You can wrap it over your shoulder for hands- 
free illumination, for example, or coil it to stand on its own. SnakeLight comes in three 
versions for home, workshop, and automotive uses and costs from $30 to $35. 


i 
T 
d: 
ge 1 
T Fossil 
T 
Eb 
= "V. Mammals 
„ee them jump! See them climb! See them hunt! The awesome crit- 
ters in a spectacular new addition to New York's American Museum 
of Natural History, from giant elk to a ferocious "bear-dog," are mount- Th B О 
ed in poses that reflect their lifestyles in past eras. Complemented by С | U 5 
interactive computer displays, the uniquely informative exhibits are or- I B k 
ganized so that the visitor moves through them in a remarkably intu- S aC | 
itive and user-friendly way along a major evolutionary tree. | 
| / W's Concept | is a modern-day re- م‎ 
vival of the car that once defined 
the automotive counterculture. Today the | 
styling seems fresh once again. But more impor- 
tant, the car's three different powerplant design options—including an 
innovative diesel/electric hybrid—explore the outer reaches of fuel effi- 
ciency and alternative power. The concept may well become a reality, if 
VW goes ahead with announced plans to produce a similar car. 
3 
2 
3 
ike = ie ү € 
E n August, a 1,700-pound eight-legged ro- EOS 


bot named Dante 11 wowed scientists with 
an adventurous trek across the crater of an E top-of-the-line autofo- 
active volcano. Braving falling boulders and cus single-lens-reflex 35mm 
earthquakes, the semiautonomous machine camera, the EOS-1, has now been 
took video images and sampled the gases topped by the EOS-1N. The new mod- 
from vents in the rocky ground. Although el adds a host of improvements that 
Dante I| needed help to get out—it had tipped meets the special needs of professionals and 
over and had to be retrieved by helicopter—it advanced amateurs, including: mirror lock-up to prevent 
demonstrated that robots can successfully ex- vibration, silent rewind, the ability to focus quickly on any of five differ- 
plore distant, dangerous places. ent points, and five metering patterns. The camera's list price is approximately $2,400. 
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RAND AWARD 


AVIATION & SPACE 


[ЇЇ 


Synthesizing Virtuosity | iN (| г 


he best musicians can push a technically well-played tune to 
artistry by adding personally distinctive sounds, such as the 


Squeaks from over-blowing a horn or breathiness from under-puff- hen the fragments of 
ing an oboe. But no matter how talented, musicians who play elec- comet Shoemaker-Levy 


i ^ nn Yduce such n; T НІ W. н И 
The $4,995 Yamaha VLI Virtual Acoustic Synthesizer let Key , 8 Siehe. 110 ЫШЫ 
boardists add emphasis by puffing through its innovative headset. ÎÛ last July with the force of millions of 
hydrogen bombs, virtually every ma- 
jor telescope was focused on the 
event. The spectacle alone was worth 
it: The largest fragment produced a 
fireball 50 times brighter to infrared 
telescopes than the planet itself. As- 
tronomers say that collected data will 
reveal information about Jupiter's 
composition and help explain how 
previous comets may have affected 
life on Earth. 


Island Of Mystery 


he $60 Myst is multimedia intrigue at its best, exploiting the 

CD-ROM format like no other entertainment software. The 
adventure game transports you to an island world with beautifully 
drawn 3-D graphics, mystery-shrouded video clips, eerie sound 
effects, and an original musical score. These elements comple- 
ment a story line that's intelligent enough to lure adults—and un- 
predictable enough to keep them coming back. 


Tees Notebook 
ig ] oshibas Portégé 
establishes new 
standards for small, 
lightweight notebook 
computers. It is the first 
"sub-notebook" to sport 
a brilliant thin-film-tran- 
sistor color screen, and the 
first portable PC of any kind 
to use the long-lasting lithium- 
ion battery. The newest model, 
the Portégé T3600CT, beefs up internally with a 50-megahertz 
486DX2 chip, a 250-megabyte hard disk, and eight megabytes of 
memory. Price: $1,299 to $4,799. 


NASA AND H. HAMMEL, MIT 
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Clean Diesel 


ong-haul diese! proponents now 

have a truly modern choice: Mer- 
cedes-Benz engineers have satisfied 
the clean-air agencies in all 50 states with a Lane Gad engine design 
that attacks the dual demons of diesel combustion: soot and oxides of 
nitrogen. Precombustion chambers in the four-valve-per-cylinder head 
and an oxidation catalyst combine with exhaust-gas recirculation and a 
variable air-intake system—both under microchip control—for cleaner 
warmup and cruising. E300 diesel sedans start at $40,000. 


STEVE STANKIEWICZ 


HONY 


ELIOT BERGMAN 


Over-The-Air 
Cable TV 


ost-cutting competition for your cable- 

TV company typically doesn't exist. 
Now, wireless technology that costs a fraction 
of building a ground-based cable system 
promises to give you more for your cable-TV 
dollar. CellularVision of New York has been 
testing a system designed like a cellular 
phone network. A small transmitter sends the 
same programming produced by cable-TV 
companies over the air to receiving antennas 
that are within a three-mile radius. 
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Rough Rover 


eflecting the heritage and off-road capability 

hat sets Range Rover apart, the Land Rover 
Discovery is a prestige sport utility at a reason- 
able, $29,525 base price. Its aluminum body and a 
long-travel suspension engineered for hard use 
add up to an unusual capacity for hard going. 
Comfortable seating, good ergonomics, a big car- 
go area, and rugged styling lend a luxury-car feel 
to a vehicle that's equally at home in the wilds. 


Of The 
Chunnel 


fter centuries of pondering and puttering, the Channel Tunnel (or 

"Chunnel") finally opened this May for freight service amidst much 
fanfare. A grand engineering accomplishment, the 31-mile-long, three- 
tube system—the world's longest underwater tunnel—was bored out of 
the sticky chalk that lines the bottom of the English Channel. The rail 
passage between Great Britain and France will enable cars, trucks, and 
passengers to travel between Folkestone, England, and Calais, France, 
connecting England with Europe for the first time since the Ice Age. 


The Never-Set VCR Clock 


N” you can impress your family, friends, and neighbors with 
your apparent ability to program your VCR— if you have Sony's 
SLV-770HF ($599) or SLV-920HF ($649) models. These VCRs auto- 
matically set their own display clocks by using a chip that reads a time 
code sent by PBS stations over the part of the TV signal that is reserved 
for extended data services. 


Two Lines From One 


T&T Paradyne's DataPort 2001 modem ($549) is first to let you 

talk and send data simultaneously over one standard phone line. 
Assuming the person at the other end has a compatible modem, two 
people could be looking at the 
Same computer screen, for ex- 
ample, while conversing. This 
VoiceSpan technology is also 
expected to show up In some 
dedicated fax machines, making 
it possible for two people to talk 
and fax on one line. 


ҮШ 


icycle maker Girvin didn't reinvent the wheels, but it did engineer several 

other features into the Proflex 855 that make it a uniquely accommodating 

mountain bike. In addition to having front and rear shock absorbers, the 
Proflex adds a radical frame design. The compact main triangle allows for a longer 
rear-suspension unit than other bikes, to soak up big bumps. The frame also en- 
ables those under five feet, five inches in height to comfortably traverse the outback 
with full-sized wheels. Price: about $1,599. 
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Through | Batter Up! 
Walls ig | | Y “tep up to the plate and swing away against simu- 


| $ ùJ lated big-league pitchers with Sports Sciences 

7 ircon's prototype | T oW а Batter Up, a fusion of video game and batting 4 
— radar locator doesn't [| LEV. cage. As a ball appears to come toward you i 

look like much—just a |* E iW on the monitor, you swing a life-size soft- 4 
black box with a row of = . 1 foam bat with an embedded infrared gf 
LEDs. But using ultra- | 5 | transmitter that sends а signal si 
wideband radar technology | | | when the bat is swung with 
developed at Lawrence Liv- | ' force. The handle houses 
ermore National Laborato- | 4 ee a all the controls needed 
ry, the tool is the first radar | | # for game play. Bal- 
that can identify steel, a SSPE ied ter Up works with. 
wood, and plastic tubing | Sale Уй жа 
hidden behind heretofore- Nintendo's SNES, Sega 
impenetrable materials such as concrete, as Genesis, and Sega CD 
well as drywall. Future versions of the tool | baseball titles. Price: $129 
could assist in search-and-rescue operations (cordless) or $69 (corded). 
in collapsed buildings. | 
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Powerful Package. 


he PowerPC microprocessor's promise 

becomes reality in Apple's Power Mac- 
intosh series. Propelled by the efficient re- 
duced-instruction-set-computer (RISC) chip, 
Power Macs zip through complex tasks far 
more quickly than previous Macs—or most 
Windows POs. For scientific, math, and 
graphics work, Power Macs are the hands- 
down champions. Add speech recognition 
and Windows-compatibility options, and 
youve got the most versatile PCs around. 
Cost: about $2,000 to $4,500. 


ES JOHN MCKINLEY 


| 


Unshackling The 
Circular Saw 


» a р cuts ahead of other battery-powered tool 

makers with cordless circular saws that have a 

blade large enough to saw through a 2x4 on a single swipe. 

The saws, which are equipped with a 54-inch thin-kerf car- 

bide blade, are available with either a 12- or 14.4-volt 

rechargeable battery. The 14.4-volt DW935K model is available 
for about $230; the 12-volt DW930K, $200. 


24-Hour Video- 
Game Delivery 


he Sega Channel demonstrates that cable 

TV can deliver more than just programs. 
Households can now receive video games 
through a channel that is dedicated to data trans- 
mission. The data is sent to a memory cartridge 
that is inserted into the game-cartridge port of 
any Sega Genesis System. You can choose from 
about 50 games, and different ones are offered 
regularly. Subscribers should pay about $14 a 
month in addition to their basic cable bill. 


Running 
With Fury 


Ro Instapump Fury 
unning shoe has everything 
you need—and nothing you don't. 
The midsole was cut out because 
runners hit the pavement with the 
heels and balls of their feet, rather than 
the middle. Replacing “heavy” leather and 

laces are light, breathable mesh and air blad- 

ders that inflate with an on-board Pump button or 

a CO» cartridge. Each Instapump Fury weighs 8.5 
ounces—25 percent less than most running shoes. 
Price: $125. 


Answer To A Quest? 
В 


solved when exponent п is greater than 2. But the proof is anything but simple: It took Andrew Wiles more than 
29). 200 pages of dense formulas. Understandably, Wiles accidentally left out a step, which he is now working on. In 


y all but proving Fermat's famously intractable Last Theorem, a Princeton University mathematician may 
have solved a 300-year-old problem. The theorem is simple to state: The equation x^ + y^ = 7" cannot be 


a any case, colleagues agree that the breakthrough work will make a lasting contribution to their field. 
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Ap pointment 
Watcher 


po bars of light flashing across a com- 
puter screen, the Timex Data Link Watch 
takes only seconds to load up to 27 entries of 
weekly appointments, pertinent phone num- 
bers, and anniversary reminders. The watch's 
light sensor reads the flashing light bars, 
communicating the information to the watch. 
The pulses of light equate to the digital ones 
and zeros that computers use to run pro- 
grams. The $130 watch comes with the re- 
quired software for Windows PCs. 


% A Aim To 
NA \ Please 


alculating a room's 


m Y dimensions just 

"MONS. got immeasurably eas- 

QS. ier. The first laser 

mE measuring tool, Dis- 

ОЮ. to shoots a beam 

I. Of light to any ob- 

° je AN ject from eight 

ъз: ime inches to ap- 

А | proximately 

_ 300 feet away, 

then displays 

the distance in 

English or metric units. 

Unlike ultrasonic devices, the red 

laser-light dot produced by Disto shows that 

you've aimed as intended. Accurate to within '/s 

inch, Disto was developed by Leica AG and is 

also marketed by Sonin. The measuring tool 
costs about $1,400. 


ow you don’t have to go to 
the video store or have a 
cable hookup to get the 
latest movies. With the RCA Digital 
Satellite System (DSS), you simply 
press a few keys on your remote con- 
trol to watch pay-per-view movies 
beamed from a Satellite. DSS also 
provides access to cable channels 
and CD-quality music. The system's 
dish antenna is only 18 in- 
м. ches across, so it is 
relatively incon- 
spicuous when 
installed. The 
basic system 
costs $699; 
there are 
monthly and 
pay-per- 
view Service 

charges 


Luxury Redefined 


A sporting sedan that handles a party of four in comfort, the 
“Oldsmobile Aurora represents a new, from-the-ground-up 
approach to luxury-car design. Starting with a body 
structure that sets new standards for rigidity, 
the Aurora adds refined suspension tuning 
for solid road manners and high perfor- 
mance. With its new aluminum 32-valve 
V8, the Aurora takes a high-tech route to 
producing power in a small-displacement 

engine. Base price: $31,995. 
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THE NEW MULTISYNC’ XE SERIES. 
THE ONLY THING IT BLURS IS THAT FINE 
LINE BETWEEN WORK AND PLAY. 


SB hree years ago, we embarked on a 


mission. To build a line of monitors 


that were so clear. 80 brilliant, so easy to control, 
they would make your work more enjoyable. 

‚ The result? The MultiSyne XE Series of 

computer monitors from NEC. 

They feature superior | t d 

screen perlormance that makes 

everything youre working on 
erystal clear. And they re 


easier to work with. Our On- 


integral ed accessories 


headaches while automatically optimizing monitor 
performance’. МЕС» MonitorManager" software 
allows you to switch resolutions (for Macintosh’), to 
utilize power management, and to control color. 
Every NEC Monitor is backed by a 
us limited warranty. More impor- 
tantly, each is backed by МЕС» 
reputation for building the finest 


computer monitors in the world. 


NEC ollers 


The MultiSyne XE Series 


for enhancing X Series 


senio niin Аана Dou NEC. Spend a few moments 


speakers and Monitor Lens. 


Screen Manager (OSM") offers on-screen controls 
with animated icons. You control practically all 
monitor functions, ranging from screen geometry 
and image size to color temperature. 

These monitors are the first to be com- 
patible with the new Microsoft® Plug and Play 


standard, virtually eliminating configuration 


with one. Chances are, you ll never again believe 


that “enjoy work” is a contradiction in terms. 


Call 1-800-NEC-INFO for information. 


Call 1-800-366-0476 for SEE. HEAR 


AND FEEL THE 
DIFFERENCE:" 


NEC 


information sent to your 


fax. Just ask for document 


number 9301. 


т When used with Plug and Play compatible hardware and Microsoft Windows™ 4.X. 
MultiSyne and AceuColor are registered trademarks and OSM and Monitor lanager are trademarks of NEC Technologien. Ine. Other trademarks are property of their respective owners. (1994 NEC Technologies. Ine. 
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Magic Mirror 
Display 

A new technology promises 
LX brighter and larger TV pic- 
tures than ever before. While 
normal TVs rely on cathode-ray 
tubes, Texas Instruments’ experi- 
mental Digital Micromirror Display 
creates an image by mechanically mov- 


ing thousands of tiny mirrors suspended 
above a silicon chip. Light of any brightness 


Surveying in. 
Made TN ue can then be reflected off the mirrors to generate 
| —*. magazine-quality color on screens the size of a 


Simple S ш living-room wall. 


easuring inclines and leveling areas have always been tricky jobs best left for profes- 

| sionals; now Stanley Tools’ Compulevel makes them easy. Place the base unit at one 

end of the work site, then unreel the cord to the other end. Press a button, and the tool dis- 
plays the elevation change. The technology should find its way to other applications 

that require measuring differences in height. Available by year's end, Compulevel 

should cost about $700. 


= Coming Soon To 
A Runway Near You 


^T ‘he next-generation Boeing 777 airliner took flight in June with the most powerful jet en- 

. gines ever made. With 80,000 pounds of thrust, the giant twin engines make the plane 
more fuel-efficient than a three- or four-engine aircraft but are as quiet as the smaller engines on 
a 767. With a wider body than any jetliner except the Boeing 747, the 777 can carry as many as 
400 passengers. 


The Everything Machine К E 


( 2 Presario 520 CD-TV is ап everything-but-the-kitchen- Th 

sink multimedia computer in a uniquely elegant package. The Cr е 
Presario includes a computer, 14-inch display, cable-ready TV tuner, 

answering machine, speaker phone, and stereo speakers for your audio pem watching a 


CDs. For rich images and sound, the system supports 256 colors and 4 game show on TV 
has a double-speed CD-ROM drive and 16-bit stereo sound card. The is one thing, but actual- 
TV tuner has jacks for a VCR or video-game system. Price: $1,899. ly participating in the 


show is quite another. 

With Twisted, a simulated TV game show, you control realistic-looking 
on-screen contestants: The CD-based game, from Electronic Arts for 
3DO machines, lets up to four people play a zany game show complete 
with video puzzles, sound effects, and trivia. Twisted costs about $60. 


"M. Versatile Minivan 


7 аман. the rear seat from а minivan when you want to carry car- 
м. go can be a nuisance. Odyssey, Honda's new Accord-based mini- 

van, offers a superb solution: a rear seat that folds into the floor. 
Odyssey also looks and handles a lot like a station wagon: It's closer to 
the ground than other minivans and is equipped with four hinged doors. It shares 
the Accord's 2.2-liter 16-valve powerplant and should retail for about $23,000. 
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BRAND AWARD 


AUTOMOTIVE TECHNOLOGY 


Aluminum 
Aud 


he Audi A8 represents one of the few truly innovative efforts to 

combine a body structure and manufacturing process that maxi- 

mize aluminum's benefits. The result is a lightweight, extremely 
strong luxury car that gains in all areas. The manufacturing plant, developed 
by Audi and Alcoa Aluminum, also breaks new ground with an assembly 
technique that could well be the cost breakthrough that makes aluminum 
practical for extensive use in future cars. The A8 is available in Europe. 


Smart Walls 


i" Г ^w eveloped at the University of Dayton, experimental phase-change 
NS 1 Ў wallboard will not just keep the elements out—it will also help 
control climate within a house. Tiny beads of paraffin embedded 
in the wallboard change phases, from liquid to 
solid, at a specific temperature. So 
when room air exceeds or drops be- 
low that level, the wallboard absorbs 
or releases heat to keep rooms com- 
fortable. The wallboard could save up 
to 20 percent of house space-condi- 
tioning costs. 


Go-Anywhere Data aX 


RECEIVING 
STATIONS 


STEVE STANKIEWICZ 


» 23 » n 
М“ the simplicity of pagers with the power ої computers, and "94 Tp 
you get the Nationwide Wireless Network, a cord-free data- Е. © 
communications network being constructed by Mtel. Microsoft is lend- 7 — \ 
ing software expertise—and its deep pockets—to the project. Due to / \ 
operate in 300 cities next year, the network will deploy an army of re- PHASE-CHANGE DRYWALL 
ceiving stations so the two-way communicators can be small, low- оа 


power devices that last a month on batteries and don't need antennas. ——— PINE" 


Silver Shooter 


he palm-size Pentax UC-1 might qualify as a spy cam- 
era— if not for its flashy silver reflective coating. The cam- 

era can focus as close as 12 inches; even at that distance, an auto 
CW parallax adjustment system yields a perfect image of the actual pic- 
ture in the viewfinder—no more lopped off heads. Other features: a 


precise 259-step autofocusing system, remote control, and auto 
flash. Price: $245 list. 


x . Goodbye, 
Z Glint 


eflections from eyeglasses, 
binoculars, rifle scopes, 
and other optical devices can be 
fatal if they betray a soldier's po- 
sition. The killFlash shield devel- 
oped by Tenebraex Corp. could 
2000 makes waves by sav- | protect soldiers by suppressing 
ing water two ways: Its | glint with a honeycomb grid that 
wash basket is flipped on | —— С fits over lenses. Anti-glint shields E = 
its side, so clothes slosh — ——: | ШЕР? could also be used іп automobile headlights: When the lights аге turned off, 
through a relatively small жаш) pv the shields would make them look like part of the car body. 
amount of water. And the wash 
basket and tub are hexagonal; the flat sides paddle water through the 
perforations with more force. System 2000 halves the water used by 
conventional machines and saves detergent too. Cost: $800 to $900. 


| the staid realm of 
washing machines, 
Staber Industries’ System 


STEVE STANKIEWICZ 


Ocean 
Explorer 


heaper and lighter 

than other deep-diving 
unmanned subs, MIT's 
Odyssey Il proved itself in 
two tests this year: It stud- 
ied crack formation beneath 
the Arctic ice off the coast == - | 
of Alaska in March, and then dove to the site of an underwater eruption off the coast of Washington їп August. 
Odyssey Il will help scientists gather oceanographic data, monitor fish stocks, and inspect pipelines. 


MARIO FERRO 


Stylish Minivan 


y adapting elements of a front-drive passenger car plat- 

form to a Spacious people-carrier, the Ford Windstar 
establishes new ride and handling benchmarks for mini- 
vans with the traction and space efficiencies of front- 
wheel drive and fully independent suspension. An innova- 
tive feature that enhances seating flexibility is the sliding 
rear seat, which moves forward to create more cargo room with- 
out requiring removal. Price starts at $19,455. 
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CARS 


айтта» 


PFI 


Electronic 
Navigator 


he Guidestar navigation system devel- 
oped by Zexel, USA, and refined by 
Oldsmobile represents a trend likely to be 


emulated by other car makers. The $2,000 nit am | 
option on the Olds 88 uses a GPS-based | | | 
quidance system to locate the car, then refers ge is | s cag 
to digitally stored maps to plot a path to your 
destination. As similar guidance systems 
сакото Yau may never get IS адай, louds lent their names to Chrysler Corp.'s ag- 
gressively sculpted compact sedans, the 
Dodge Stratus (top) and Chrysler Cirrus. Well- 
equipped with a standard V6 engine and showing adept 
road manners, the roomy Cirrus ($17,970 base price) 
provides a spacious interior bedecked with luxury fea- 
tures. Its Dodge Stratus sister car (available next 
February) adds two four-cylinder engine choices and a 


EXHAUST 


П М AIR AND 


DU OTI one five-speed manual transmission. These fresh Chrysler 
АЙ INTRODUCED products are further evidence of new thinking in 
| . Michigan. 


STEVE STANKIEWICZ 


ore than half of the electricity in the 

United States is generated with coal. 
Now, technology from Asea Brown Boveri burns 
powderized coal more cleanly by as much as a 
factor of seven. Using carefully controlled 
amounts of combustion air, the TFS 2000 indus- 
trial-furnace design cuts oxides of nitrogen 
(NOx) emissions from a conventional 500 to 
1,000 parts per million to 150. Next year, the 


technology will be used: in a 245- pg: ны i 
steam generator in Virginia. NM MM m | Eyes-On Camer а 


Шш | i as “he ultimate dream machine would obey your 
NE ot тышт | J thoughts. That remains mere fantasy, but Canon 
| takes camcorders a step closer with Movieboy E1, 
which features functions that respond to eye movement. 
Using technology adapted from Canon's EOS still camera, 
Movieboy lets you operate, for example, zooming and playback 
by focusing your eyes on commands or icons. Priced at about 
$2,000, the camcorder is available now in Japan; U.S. sales are 
planned for 1995. 


Movieboy 51 
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Oh, My Darling 


a E к the first U.S. craft to visit the 
" е 4. 4moon in a quarter-century, is proof that 
m NASA's "smaller, faster, cheaper" mantra is 
more than just rhetoric. The 500-pound 
— was designed and built in o two years, for just $80 million. 
Jointly developed by NASA and the Pentagon, Clementine could be a 
model for future military-civilian cooperation. Like its namesake, though, 
Clementine is now "lost and gone forever," after sending back to Earth 
more than one million images of the lunar surface. 


Double-Duty VCR 


Wir Go-Video's GV 8050 VCR, copying the videotapes you took 
1 with your 8mm or High-8 camcorder to the VHS format is as 
easy as pushing a button. This dual-deck, dual-format VCR features 
seven tape heads, stereo sound, and assembly editing, where you can 
put together scenes from as many as eight different sources. Using the 
$1,099 VCR's external computer port and additional editing software, 
you can do even more complex editing. 


d 
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ven products like inexpensive 
А shair dryers and electric razors 
soon could be practical to repair, | 
H thanks to new industrial software 
Cal t called Design for Service. The soft- 
Al ware from Boothroyd Dewhurst uses 
arms lists of questions and suggestions t 
(photo) to help industrial designers consider ease of repair as ттт 
new blood test developed at Baylor College of Medicine takes the new products. Xerox is among the software's purchasers, and Ford plans to 
à time-consuming uncertainty out of diagnosing possible heart-at- use the industrial software to design two 1999-model cars. 
tack victims. While a standard blood-enzyme test requires 12 to 14 
hours, the Baylor test yields a result in two hours or less. Now used at 
70 hospitals, the $40 test could save up to $4 billion a year and cut 
coronary-care-unit admissions by 70 percent. 


PHOTOTAKE 


esigned without compromise, the Ford Contour (left) and 

Mercury Mystique stand in the vanguard of automotive engineer- 
ing. With every important component given a ground-up redesign—includ- 
ing a new Chassis, two engine options, transmission, and even new steering 
gear—the cars incorporate innovative basic engineering and sophisticated elec- 
tronic control systems. The extensive achievement should influence products from 
Ford and other makers for years to come. Base price: $13,310. 


62 • POPULAR SCIENCE DECEMBER 1994 


же =m 


RAND AWARD. 


ENVIRONMENTAL TECHNOLOGY 


ЇЙ OWEIEC Resor 


t doesn’t look like much, but 


Sophisticated Off-Roader that’s the idea. The world’s first 


solar-powered luxury resort, 


Ford's Explorer advances the concept of a rugged, versatile sport : Harmony was intended to blend into 

_ utility with a new chassis and suspension and an innovative four- its pristine surroundings inside the 
wheel drive until tire slip is detected, then transferring power to all St. Joh H | ; iaht | 

* A four wheels. The 1995 Explorer also incorporates new safety features, 2 ЧОП күү 5 elg VIT 
including four-wheel disc brakes and dual air bags. Base price should tages—there ll be 32 eventually— 

be about $27,000. were designed to fit among existing 
ي‎ ===, trees. Each cottage is constructed al- 

WW Aeon most entirely from recycled materi-‏ ^ ۾ 


un als, and there are interactive comput- 
er programs to teach visitors about 
Harmony's various environmental 
and alternative-energy features. 


3 
€ c 
а FT ‘he most sophisticated 
| ш LIQUEFIED WASTE JL water-stingy com- 
5 TO SEWER mode among today's low-flush 


| models is the Fluidizer from Control Fluidics. The unit 

combines a pressurized rinse with a blenderlike system that ren- 

| ders all solid material liquid—so less water is needed to transport 

i the wastes to sewage systems. Indeed, the Fluidizer consumes just 
2.3 quarts per flush, while standard low-flush toilets use nearly 
three times that amount. 
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© Walk-Through Windows 


FT The GDL Cabrio Balcony Roof Window from Velux is the first to 
| i transform from a roof window into a step-out balcony with the 
= flip of a latch. Designed to conform to roof pitches from 35 to 53 de- 
grees, Cabrio can be built into roofs of almost any material. The units 
measure 100 by 27 inches, and the panes are insulated with energy- 
efficient argon glass fill. Suggested price: $2,600 each. 
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he 1995 XJR sedan reprises 

. the graceful lines of classic 
Jaguars, updated with state-of-the-art under- 
pinnings. The supercharged four-liter in-line six fea- 
tures a unique air-coolant-air intercooler and develops 322 hp 
at 5,000 rpm and 378 foot-pounds of torque at 3,050 rpm. All-speed traction control, antilock brakes, dual air bags, and improved er- 
gonomics inside add up to the most civilized cat ever. A wood-rimmed steering wheel adds a retro touch. Base price: $65,000. 


Cheap Heat 


iE TS lo es T boost building-heating efficiency, the 
| ESSE E elegantly simple perforated aluminum 
panel called Solarwall pre-warms incoming 
£u ventilation air using solar energy. The black 
s panel absorbs as much as 80 percent of the 
| available solar energy—a record for solar air 
‘| collectors. Developed by researchers at 
| Conserval and the National Renewable 
¬ Energy Laboratory, the panel sells for $10 per 
foot and could pay for itself in energy savings 
in as little as three years. 
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STEVE STANKIEWICZ 
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Smaller 
Is Better 


Amr who has 
.wielded a poorly 
balanced hand tool 
knows that bigger is 4 
not necessarily bet- 
ter. About 15 per- ii 
cent smaller than — 
its competitors, 
Panasonic's 
Predator line of | T" 
cordless drills/drivers sets impressive standards for utility and function. ~~ 
Top-of-the-line models sport a 12-volt battery that recharges in 15 
minutes (photo). The motor is variable-speed, reversible, and has 21 
torque settings for driving screws. Price range: $199 to $229. 


T-Bone Protection 


Ame air bag does little good if your 
Acar gets T-boned from the side. First to 
bring a side-impact bag to market, Swedish 
designers cleverly located the device in the 
side of the 1995 Volvo 850's seat side hol- 
ster—rather than on a door panel. That 
means the air bag is always correctly posi- 
tioned to protect the driver and front-seat 
passenger, regardless of seat adjustment. A 
$500 option on 1995 Volvo 850 models, the 
air bag is standard on 850 Turbo models. 


RU RR 


Bookshelf 
Video-CD System 


F ‘he first video CD mini component system, model SC-VC10 from 

. Panasonic plays up to 74 minutes of full-motion videos from five- 
inch discs using the MPEG-1 digital video-decompression standard 
with the addition of a TV set. The unit also plays audio CDs and CD 4 
Graphics (karaoke) titles. Sold in Japan for about $1,250, it is expected 
to be available in the United States this fall under the Technics label. 
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T1? timid to try 
А in-line skat- 
ing? Never fear: 
Automatic Braking 
Technology (ABT) 
from Rollerblade 
now enables any- 
one to stop with 
ease and confidence. When you put one foot in front of the other to 
Stop, an arm pushes the brake downward against the ground. Because 
the wheels don't have to leave the ground while braking, you maintain 
balance. ABT is available on the new Bravoblade series and on two 
older Rollerblade models (about $150 to $400). 


Tornado 
Detector 


. fter long delays, the first nation- 
i Sal radar network designed to 
detect severe thunderstorms and tor- 
nadoes is now mostly in place—and 
it's exceeding expectations. Nexrad, 
as the Next Generation Weather 
Radar is called, relies on high-reso- 
lution Doppler radar and modern 
computer graphics to spot and report 
the swirling winds indicative of vio- 
lent storms. Nexrad has doubled av- 
erage warning times for tornadoes 
and flash floods and halved the false- 
alarm rate for all storms. 


LL 
ба 
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VENT | 
ENGINE HEAT 
COMPR ESSOR RECLAIMER 


; | 
It's A Gas 
omeowners who 
| live in areas where 
electricity prices are high 
have a new heating-and- 
cooling alternative: York 
International's Triathalon, 
the first residential-size gas- 
engine-driven heat pump sold 
in this country. Heat pumps are 
devices that provide heating ang 2? 
cooling in one unit. Because Triathalon reuses warmth produced by the mo- 
tor, it heats 40 percent more efficiently than the top-performing furnace; it al- 
sû cools as efficiently as a dedicated electric air conditioner. 


ENGINE 


MARIO FERRO 
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HOME TECHNOLOGY 


ЇЙ ЖАШ)! 


ШШШ lo Pants 


ts microwave-oven-style door is 

the tipoff: This is no ordinary 

clothes dryer. It uses microwaves 
to dry laundry in one-third the time 
needed by conventional dryers. And be- 
cause microwaves heat the water rather 
than warm the air (thus “baking” the 
clothes), the dryer is gentler on fabrics 
and can even handle silk and wool. 
Developed by the Electric Power 
Research Institute with AsTEX/Gerling 
Laboratories and Thermo Energy Corp., 
prototype microwave dryers are now 
being tested. 
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SEARCH WINDOW 


WHILE OTHER CD-ROM READERS ARE CONTEMPLATING 
YOUR QUESTIONS, 
WE'VE ALREADY GIVEN YOU THE ANSWERS. К 


Introducing the NEC MultiSpin® 
family of 4X CD-ROM readers. With 
their faster transler rate and increased + 
throughput, these machines respond to 
your commands with an unprecedented 


swiftness. As a result. video and ani- 


Е = 
mation сап now flow more smoot hly. 
while databases and business software е 
react with a new speed and agility. + 
The MultiSpin readers are even > 
t nee 


easy Lo use and install, thanks to an 

LCD status display. Íront-mounted audio | 
controls, and our Windows-based Т 
Simple Start™ software. 


If you're looking for a CD-ROM | „ 
| - 


reader that tests your imagination ^ 
rather than vour patience, the time [or 2 
contemplation is over. The answer is 

to upérade to one of the new MultiSpin 

4X CD-ROM readers. Р 


SEE, HEAR 
AND FEEL THE 


DIFFERENCE. 


NEC 


= = ; 
Multispin ts a registered trademark and Simple Start is a trademark of NEC Technologies, luc. 
Other trademarks are property of their respective owners. ©1994 NEC Technologies, Inc 


QUAD-SPEED ) 


The 4Xe and 4Xi provide quad-speed 


 — (M)wOTOROLA 
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Magic Pair 


є: Magic Link and Motorola's Envoy (shown) are the latest in handheld communicators. Each 
employs General Magic’s whimsical Magic Cap interface and “intelligent” Telescript communica- 
tions system, Magic Link and Envoy both have a standard (corded) fax and data modem inside, and 
Envoy also includes a wireless radio-frequency modem for greater portability. Magic Link costs about 
$1,000. Envoy is expected to be available by year's end for about $1,500. Matsushita (Panasonic) and 
Philips are also working on devices using General Magic software. 


Space-Radar 
Lab 


| a powerful synthetic-aperture- 
radar imaging instruments aboard 
the space shuttle, scientists peered at 
ancient stream beds beneath the Sahara 
Desert's dunes and mapped the 5,000- 
year-old city of Ubar in Oman. (Sand 
dunes are at the bottom of the image at 
right, though the ancient city itself is 
not visible.) The first shuttle mission 
was conducted in April, and the second 
blasted off in September. Part of 
NASA's Mission to Planet Earth, the 
opace Radar Laboratory has made mea- 
surements of snow packs, geologic fea- 
tures, and ocean wave heights at 19 


E Tote: 27.8MB 
| Bl Sent 125.4 КВ 
E Savings:27.7 ME — 


[E Tote: 190.0 KB 
Sent 193KB — 
[E] Savings: 170.7 KB 


Speedy Data 


raveling Softwares SpeedSync blows 

through network-cable and phone-wire 
bottlenecks, dramatically increasing the 
speed of computer file transfers. By recogniz- 
ing what changes have occurred between two 
files, SpeedSync transfers only the changes 
rather than the whole file—boosting speeds 
by up to 800 percent, and saving time and 
long-distance charges. SpeedSync appears 
first in LapLink for Windows. 


Grip And Go 


[E efficiency or high perfor- 
mance? It's been a tradeoff for tire Шук, 
designers—until now. Michelin's XSE a 


ecologically sensitive sites, gathering 
detailed information on natural and hu- 
man-caused changes. 


Refined Ute 


ith the GMC Jimmy and Chevrolet 

Blazer, General Motors elevates the de- 
sign that started the compact-sport-utility craze 
to a new plateau. The Jimmy/Blazer ($22,438 
base) handily executes the difficult hat trick 
for a sport utility: It blends a 
smooth ride and rea- 
sonable handling 
with substantial 
off-road capa- 
bility. The key 
was in com- 
bining a serious 
reengineering of the 
Blazer's suspension with 
careful tuning of tires and 
shock-absorber combinations. 


P F dr. ote x= 
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technology reduces rolling resistance 
by 35 percent and improves traction in 
wet conditions without skimping on oth- 
er performance characteristics. A form of 
silica replaces the conventional carbon 
Dlack as a strengthening rubber additive. 
The technology is implemented in five 
models including the MXV4 (shown). 
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Memo 


he first dictation product for Windows PCs, Voice for Windows 

brings Kurzweil's accurate, large-vocabulary, speaker-indepen- 
dent voice-recognition system to today's most popular software. The 
speaker-independence eliminates tedious voice "training"; you can be- 
gin talking to your PC immediately. The system lets you do spot train- 
ing as needed to improve accuracy. Voice for Windows includes a 
sound board and microphone and lists for $995. 


Computer, Take A Mer 


RAND AWARD 


PHOTOGRAPHY 


he remarkable Contax G1 35mm camera has 
» Г reengineered the staid interchangeable-lens 
| rangefinder category. The cameras unique 


design incorporates an autofocus system to comple- 
ment manual focusing, and a '2000-second top-speed 
focal-plane shutter. The resulting titanium-clad elec- 
tronically controlled camera combines the flexibility of 
a single-lens-reflex with the size and handiness of a 
compact. Four interchangeable Carl Zeiss T lenses are 
available. Price of the G1 body: $1,790. 
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ecause it consumes a 
scant 0.03 watts, you can 
praise Limelite for its energy ef- 
ficiency. Or you can cheer that Ў | 
the night light has no bulb to б ЕГДЕ ЕТЕ 
Shatter, or that the slim little 
em ee li | qli | | light doesn't generate enough 
Minima ISM, Ita lan-Stv = heat to cause burns. Limelite 
6 uses a durable electroluminescent material to cast that soft, green 
he Ducati 916 brings the thrilling urgency of thinly disguised rac- glow. Developed by Austin Innovations, the device costs about $8. 
ing machinery to the open road. Narrow and agile, the 438-pound 
sport bike has a compact fuel-injected twin-V engine that uses the 
Italian maker's signature desmodromic valve-actuation system to pro- 
duce 104 hp. The slightest inputs at the controls elicit a balance of ac- 
celeration, braking, and rock-steady cornering most cyclists only expe- 
rience in daydreams. Price: $14,500. 
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^ High-Tech 
Racer ' 


Y ‘he Patriot, Chrysler's elaborate, high-profile effort to incorporate 2 
experimental powertrain technology into a high-performance race 

car, demonstrates a new approach to advanced research. The car is 
powered by innovative technology, including a liquefied-natural-gas 
turbine, flywheel energy storage, and high-amperage electric drive. 
DC current, 55 amps for charging, and 80 Building a car for international racing at LeMans imposes deadlines on 
amps of starting power. But it weighs just 16 pounds $ getting the Patriot running and provides a venue that tests the vehicle 
and measures less than one cubic foot. The secret: The 4 in the crucible of competition. 
generators neodymium iron boron magnets are ten 
times more powerful than ordinary ones. Now sold with a two-stroke 
powerplant, Lightning Charger is also available in a $450 version that 
generates 800 watts, or about eight amps of AC power. 


Watts New 


alk about impressive num- 
bers: The $350 Lightning 
Charger produces 900 watts of 115-volt 


AR 


Gu. 


GRE 


Master Mechanics 


Wie teams of space-walk- | | Е BOTTOM 
ing astronauts performed brilliantly 

for 11 days to correct the optics and replace 2 

flawed components of the Hubble Space ritis vi 

Telescope. In a $630 million mission, the 
space shuttle Endeavour crew restored the 
$1.6 billion orbiting astronomy lab's perfor- 
mance to within shooting distance of its 
original design. This year, breathtakingly 
sharpened images of distant galaxies and k 
confirmation of a black hole's existence are Top Quar | 


early fruits of the masterful rescue mission. 


: p 
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NADINA S. SIMON 


ow there are six—six quarks, that is. 

The top quark, avidly sought since 

1977, has almost certainly been found in the 

ТОР CASE energy fire storm at a Fermilab accelerator. 

Quarks are fundamental particles that comprise 

nuclear matter: protons and neutrons. The 

master concept by which physicists picture na- 

ture, called the Standard Model, demands that 

Six kinds of quarks exist. Without the top, this 
view of the universe would crumble. 


Better Battery 


ER Energy's Power 220 rechargeable battery pack is the first to use 
zinc-air technology, which offers roughly three times more energy per 
| ounce than nickel-based cells—and about one-and-a-half times more than the latest lithium-ion 
CELL batteries. The Power 220 ($649) can run portable PCs for 15 to 24 hours and also simultaneous- 
ly power most handheld cellular phones. The battery pack weighs about six pounds; AER is 

working on smaller versions to fit inside laptop PCs. 


MARIO FERRO 
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Long-Play 
Recorder 


Torris Communications’ 
| palm-size Flashback 
digital recorder weighs just 

three ounces—but its Intel 
memory cartridges hold an im- 
pressive 30 or 60 minutes of high-quali- 
ty recordings. Flashback has just two buttons: one records, and the 
other controls the fast and slow forward, stop, and play functions. A 
planned optional adapter and software will let Flashbacks PCMCIA- 
compatible interface download recordings to a PC. List price for 
Flashback, which comes with one 30-minute cartridge: $250. 


Have It Your Way 


any luxury cars have memory settings for seat and mirror posi- 

tions, but the new Lincoln Continental takes that convenience 
to the next level: Touch a button, and the car automatically adjusts a 
dozen different settings to your personal preferences. For example, 
you can program for a low, normal, or high steering effort. The car re- 
members the settings for two individual drivers. Price is not yet set. 
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Dream 
Laser 


۸ n affordable laser printer that produces brilliant color pic- 
tures to complement its ability to print razor-sharp text has 
long been a fantasy for millions of PC users. Now, Hewlett- 
Packard makes that dream a reality with the Color LaserJet, at a 
list price of $7,295. The breakthrough one-pass, direct-to-drum 
imaging process renders true-color output at reasonable speeds 
and affordable prices—typically six to 30 cents per page. 


ай, 


or orid 


or the first time, a planetary 

system has been found orbit- 

ing a star other than the sun. 
Alexander Wolszczan, a Pennsylvania 
State University astronomer, used the 
giant radio telescope at Arecibo, 
Puerto Rico, to observe puzzling varia- 
tions in the radio waves emitted by a 
Spinning pulsar, a star 1,500 light- 
years away. His conclusion, now wide- 
ly accepted, is that “irrefutable evi- 
dence” proves the existence of at least 
three planets around the star. 


+ 
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JOHN MCKINLEY 


Peet the mold, the Nikon 35Ti's unique camera-top | ER = A 
А P readout has analog display dials and pointers: The four W = 


dials show focusing distance, aperture, exposure compen- Ж | 
sation, frame count, time exposure, and self-timer use. NER. 
(Shutter speed appears in a digital viewfinder display.) The EE 
super-fast lens is a Nikkor wide-angle 35mm f/2.8, and the. 1% 


viewfinders aspheric lens provides maximum brightness ff 
and color balance. Price for 35mm not yet set; a 28mm Ti is В 
also available. | 


Special Spectacles 


Мз patented prescription eyeglasses could be produced for as little as $1 a pair, 
. making better vision more affordable for the poor. The company's system includes a mo- 
bile eye-care van that dispenses computer-assisted eye exams and standard lenses and frames 
(photo) that can be assembled for a custom fit on site in minutes. With a grant from Hershey, 
Morr-Sight has brought eye care to more than 4,000 people in Pennsylvania. 


k 
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Air-Quality Control 


= limited to European luxury cars, the electrostatically charged air 
purifier is filtering down to more mainstream vehicles. Freudenburg 


Nonwoven's units draw cabin air deep inside the filter to prevent clogging of 
the outer surface area. Іп the process, small particles—even micron-size— 


are also trapped. 
Now available on 
the Ford Contour 
and Mercury Mys- 


vil ely become Meet You At 
commonplace. Th e C O mput e f 


0 far, yet so near. That's the feeling you get with Intel's ProShare 

Personal Conferencing Video System 200, a desktop videoconfer- 
encing package for PCs. While you see the faces of the people you call 
on your computer screen, you can simultaneously share information 
and software. The most complete and affordable product of its kind, 
ProShare includes all needed hardware and software. Cost: $995 to 
$1,995, depending on phone-company discounts. 


More, More—And Less 


he car that set new standards for 
luxury sedans five years ago has 
raised the stakes. The 1995 Lexus LS 
400 ($51,200 base) has more power, 
more head and leg room, and less 
weight than the model it replaces. 
Add to that stately new body lines 
and a zero-to-60 time of less than 
seven seconds, and you have a vehicle 
that will no doubt frighten European 
luxury-car makers—again. 


STEVE STANKIEWICZ 
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bend light, re- 

searchers at Lockheed Missiles & Space Co. have discovered a way to re- 
duce the cost of camera, microscope, and telescope lenses dramatically. 
The first product incorporating the technology is a liquid-lens assembly for 
a 5.5-inch f/10 refractor telescope. Made by Epoch Instruments, the 
$2,500 lens assembly is comparable with $4,000 assemblies made from 
solid materials. 


CERAMIC COOKTOP 


STEVE STANKIEWICZ 


Gas Ran ges Clean Up 


hough favored by chefs, gas ranges have had drawbacks: They re- 

lease combustion by-products (including carbon monoxide), as 
well as natural gas when a low flame or pilot light blows out. Now the 
Canadian Gas Research Institute has developed the first gas range with 
a ceramic cooktop and sealed combustion chamber. A fan draws fresh 
air from outside into the chamber, then expels combustion by-prod- 
ucts. The Institute is working with manufacturers to market the range. 


Digital 


promises the 21st-centu- 
ry soldier an array of unprece- 
dented capabilities: With a GPS 
receiver, hell be able to pin- 
point his exact location at all 
times. With wireless digital 
communications, he'll rarely 
lose track of his comrades. And 
with infrared sensors display- 
ing information directly in his 
eyepiece, he'll spot the enemy 
before the enemy sees him. 
The Army plans to produce 
4.800 of the Digitized Soldier 
high-tech uniforms by early 
next decade. 


Soldier | 


he first digital uniform 


AND AWARD 


COMPUTERS & ELECTRONICS 


ПОП SAYS 
ШШ 
i 


hand- 

held 

com- 

puter inside a cel- 

lular phone's body, 

Simon is a "person- 

` al communicator” in 

the fullest sense of 

the term: It can send 

and receive voice calls, 

electronic mail, faxes, 

and pager messages— 

all without wires. De- 

veloped primarily by IBM 

for BellSouth Cellular, 

Simon sports a bright LCD screen and 

a card slot for adding new functions. A 

host of organizing features includes an 

appointment calendar and address 
book. List price: $899. 
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А [o that's not a mutant grass-chomping turtle. t's | [2 = 
i i Weed Eater Robotic Solar Mower. Running on 34 solar б celis is T УУ 
the 12.5-pound device Snips grass while the sun shines. It operates within the t Boundaries 
marked by a thin buried wire; when the mower senses an obstacle, it heads in a new direc- 
tion. The first of its kind sold in the United States, the Weed Eater mower costs $2,000. 


A Classic Overachiever 


ڪ | 


" 17 rear-engine air-cooled Porsche 911 is a classic design that nearly defies improve- 

ment—but the 1994 911 nevertheless reaches new heights. А new rear suspension is both 
compliant and predictable—a high achievement for any rear-engine car—while the body is 
smoothed and modernized. An aggressive, flat-out sports car, Porsche has survived the passage 
of time to become even better. Base price: $59,995. 


Bona Fide Black Hole 
Т} lack holes have been part of space lore for decades. But their ex- 3-р 


Distence was unproven until this year, when a research team used 


images from the im- 
proved Hubble Space 
£f “D-ROMs usually 
чао data as a 


Telescope to spot a black 
layer of tiny bumps 


hole in the Virgo con- 
and grooves burned 


stellation. The scientists ` 
measured the speed of a 
gas disk (right) rotating 
around an unseen object, 
and determined that only 
a black hole could have 
sufficient mass to keep 
the gases spinning at 
such a high rate. 
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HOLLAND FORD / STScl AND NASA 


JIM CACCAVO 


Flight Without 
Fuel 


“pathfinder, an unpiloted all-wing proto- 
А type aircraft 100 feet in span—yet 
weighing just 400 pounds—made history by 
flying solely on electricity from its photo- 
voltaic cells. Developed by Paul MacCready’s 
AeroVironment energy-efficient-engineering 
company, the solar drone will find uses in 
aerial surveillance, environmental monitor- 
ing, and aS a communications relay. Adding 
a fuel-cell energy-storage system should 
permit Pathfinders 200-foot successor to fly 
for months at a time in the rare air that exists 
above 60,000 feet. 


onto a carbon disc. But why be limited to making use of only two di- 
mensions? IBM researchers increase data capacity by a factor of ten 
with an experimental "multilayer CD" consisting of stacked translucent 
discs. To read the CD, a laser with a movable lens simply focuses on 
the appropriate layer. This technology could soon store entire feature- 
length movies on one CD. 
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Bright Light, 
New Laser 


ntil now, you could only get one wave- 

length of energy for any given combina- 
tion of semiconductor materials in a laser. But 
in the experimental quantum-cascade laser de- 
veloped at AT&T Bell Labs, the same layered 
semiconductors can be made to produce a va- 
riety of wavelengths simply by varying the 
thicknesses of the conducting materials. This 
flexibility lets the laser operate in longer wave- 
lengths currently untouched by conventional 
ones; the laser could someday become an im- 
portant tool for monitoring air pollutants. 


Affordable Luxury 


t a base price of $25,995 the Mazda 

Millenia combines luxury and sporting 

| cues in a harmonious, precision package that 

won't plunder your pocketbook. Artfully de- 

ы signed inside and out, the Millenia is en- 

hanced by good handling and a superior ride. 

i Millenia is also the first passenger car to of- 

fer an optional Miller-cycle engine, a super- 

charged yet nearly inaudible powerplant that 
improves mileage. 
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Porta-Fax 


Fis there was NCSA Mosaic, shareware 
(free software) that vastly simplified access 
to the mammoth Internet with on-screen 
menus controlled by a mouse. Now the Mosaic 
XS goes that one better: It can run over the 
14.4-kbps bandwidth and higher, making it up 
to ten times faster than the shareware version. 
Mosaic XS also lets you work with documents 
as they're being transferred to your computer 
and retrieve information from multiple areas on 
the Internet simultaneously. Mosaic XS should 
cost around $150. 
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No-Fret Net |: 


he pop-up acoustic coupler on Smith Corona's Handifax 1000 enables you 

. to send faxes through a handset—even via your cellular phone. The 13- 

ounce unit, which can transmit to any standard fax machine, includes a keyboard 

for typing messages and for managing the additional features, including a phone 

book, an automatic phone dialer, an appointment scheduler with calendar, a cal- 
culator, and a clock. List price: about $600. 
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Ultimate Cordless Phone? 


ГУ y today's standards, it is. The Extend-a-Phone 9200 cordless 
А J from Uniden combines the extra-long range of a 900-mega- 
hertz phone with the added security of spread spectrum, a 
technology that scrambles your call and hops 


among channels. The $590 unit also 
includes handy home-office features 
| Such as three-way conference calling, 
two-way intercom, and two separate 
phone lines. 
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Audio & Video 

Canon Movieboy E1, p.61, Canon Inc., Corporate Com- 
munications Headquarters, 30-2 Shimomaruko 3-chome, Oh- 
ta-ku, Tokyo 146, Japan; CellularVision, p.52. CellularVi- 
Sion, 505 Park Ave., 21st Floor, New York NY 10022; Digital 
Micromirror Display, p.58, Texas Instruments Public Re- 
lations, Box 655474, MS 227, Dallas TX 75265; Flashback 
recorder, p.71, Norris Communications Corp., 12725 Stowe 
Dr., Poway CA 92064; GV 8050 Dual Deck VHS/8mm 
VCR, p.52, Go-Video, 14455 N. Hayden Rd., Suite 219, 
Scottsdale AZ 85260; RCA Digital Satellite System, 
p.55, Thomson Consumer Electronics, 10330 М. Meridian St., 
Indianapolis IN 46290; Sega Channel, p.54, Sega Channel, 
810 Seventh Ave., New York NY 10019; Self-setting 
date/time VCRs, p.52, Sony Electronics, 1 Sony Dr., Park 
Ridge NJ 07656; Technics Video CD Mini System, p.64, 
Panasonic Company, One Panasonic Way, Secaucus NJ 
07094; Twisted, p.58, Electronic Arts, 1450 Fashion Island 
Blvd., San Mateo CA 94404-2064; VL1 Virtual Acoustic 
Synthesizer, p.51, Yamaha Corp. of America, Box 6600, 
Buena Park CA 90622 


Automotive 
Technology 


Audi A8 manufacturing process, p.59, Audi of America, 
3800 Hamlin Rd., Auburn Hills MI 48326; Elactrostatic Air 
Filter, p.72, Freudenberg Nonwovens, 20 Industrial Ave., 
Chelmsford MA 01824: Guidestar navigation system, 
p.B1, Oldsmobile, 920 Townsend, Lansing MI 48971: Lin- 
coln Continental, p.71, Lincoln-Mercury Division, 300 
Renaissance Ctr., Box 43342, Suite 2730, Detroit MI 48243; 
Mercedes-Benz E300, p.52, Mercedes-Benz of North 
America, 1 Mercedes Dr., Montvale NJ 07645; Michelin 
XSE tire, p.68, Michelin North America, Public Relations, 
Box 19001, Greenville SC 29602; Patriot racecar, p.70. 
Chrysler Corp., 800 Chrysler Dr. E., Auburn Hills MI 48326; 
Side-impact air hag, p.64, Volvo Cars of North America, 
Rockleigh NJ 07647; Volkswagen Concept 1, p.50, Volk- 
swagen United States, 3800 Hamlin Rd., Auburn Hills 
MI 48326 


Aviation & Space 

Boeing 777, p.58, Boeing, 777 Division, Box 3707, Mail- 
stop 03-XA, Seattle WA 98124; Clementine, p.62, Penta- 
gon, OATSD-PA, Room 2E765, Washington DC 20301; Comet 
Shoemaker-Levy 9, p.51, U.S. Geological Survey, 2255 М. 
Gemini Dr., Flagstaff AZ 86001; Hubble Space Telescope 
repairs, p.70, Space Telescope Science Institule, 3700 San 
Martin Dr., Baltimore MO 21218; Pathfinder airplane, 
p.74, AeroVironment Inc., 222 E. Huntington Dr., Monrovia CA 
91016; Space Radar Laboratory, p.68, NASA Headquar- 
ters, Office of Mission to Planet Earth, 300 E St., S.W., Wash- 
ington DC 20546 - 


Cars 


Chevrolet Blazer, p.68, General Motors, 30007 Van Dyke 
Ave., Warren МІ 48090; Chrysler Cirrus/Dodge Stratus, 
p.81, Chrysler Corp., 800 Chrysler Dr. E., Auburn Hills МІ 
48326; Ford Contour, p.82, Ford Motor Co., 300 Renaissance 
Center, Box 43301, Detroit MI 48243; Ford Explorer, p.63, 
Ford Motor Co., 300 Renaissance Center, Box 43301, Detroit MI 
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48243; Ford Windstar, p.60, Ford Motor Co. 20000 Rotunda 
Dr., Bldg. 1, Dearborn MI 48121; GMC Jimmy, p.68, GMC 
Truck Division, General Motors Corp., 31 E. Judson St., Pontiac 
MI 48342. Honda Odyssey, p.58, American Honda Motor 
Co., 1919 Torrance Blvd., Torrance CA 90501-2746; Jaguar 
XJR Sedan, p.64, Jaguar Cars North America, 555 MacArthur 
Blvd., Mahwah NJ 07430-2327; Land Rover Discovery, 
p.52, Land Rover North America Inc., Box 1503, 4390 Parlia- 
ment Place., Lanham MD 20706; Lexus LS 400, p.72, Lexus, 
19001 S. Western Ave., Torrance CA 90509-2991; Mazda Mil- 
lenia, p.75, Mazda Motors of America, 7755 Irvine Center Dr., 
Box 19734, Irvine CA 92713-9734; Mercury Mystique, p.62, 
Lincoln-Mercury Division, 300 Renaissance Ctr., Box 43342, 
suite 2730, Detroit MI 48243; Oldsmobile Aurora, p.55. 
General Motors, 920 Townsend St., Lansing MI 148921; 
Porsche 911, p.74, Porsche Cars of North America, 100 W. 
Liberty St., Box 30911, Reno NV 89501 


Computers & 
Electronics 


Color LaserJet, p.71, Hewlett-Packard, Box 58059, 
MS511L-SJ, Santa Clara CA 95051; DataPort 2001 mo- 
dem, p.52, AT&T Paradyne, 8545 126th Ave. N., Box 2826, 
Largo FL 34649-2826; Envoy, p.68, Motorola Inc., Wireless 
Data Group, 50 E. Commerce Dr., Schaumburg IL 60173; 
Handifax 1000, p.75, Smith Corona, 65 Locust Ave., New 
Canaan CT 06840; Magic Link, p.68, 1 Sony Dr., Park Ridge 
NJ 07656; Mosaic XS Software, p.75, Mosaic Communi- 
cations, 650 Castro St, Suite 500, Mountain View СА 94041; 
Multilevel Optic Disc, p.74, IBM, Almaden Research Cen- 
ter, 650 Harry Rd., San Jose CA 95120; Myst, p.51, Broder- 
bund Software, 500 Redwood Blvd., Box 6121, Novato CA 
94948-6121; Nationwide Wireless Network, p.59, Desti- 
neer Corp., 200 S. Lamar St., Jackson MS 39201; Portege 
T3600CT, p.51, Toshiba America Informations, Box 19724, 
Irvine CA 92713; Power 220 battery pack, p.70, AER En- 
ergy Resources, 1500 Wilson Way, Suite 250, Smyrna GA 
30082; Power Macintosh series, p.54, Apple Computer 
Co., 1 Infinite Loop, Cupertino CA 95014; Presario 520 CD- 
TV, p.58, Compaq Computer Corp., Box 692000, Mail Stop 
040514, Houston TX 77269; ProShare Personal Conter- 
encing Video System, p.72, Intel Corp., 5200 N.E. Elam 
Young Pkwy.. Hillsboro OR 97124; Simon, p.73, BellSouth 
Cellular Gorp., 1100 Peachtree St., Suite #14D05, Atlanta GA 
30309; SpeedSync, p.68, Traveling Software, 18702 N. 
Creek Pkwy., Bothell WA 98011; Timex Data Link Walch, 
p.55, Timex Corp., Box 310, Middlebury CT 06762: Uniden 
900-MHz Spread Spectrum Phone, p.75, Uniden Ameri- 
ca Corp., 4700 Amon Carter Blvd, Ft. Worth TX 76155; Voice 
for Windows, p.68, Kurzweil Applied Intelligence, 411 Wa- 
verley Oaks Rd.. Waltham MA 02154 


Environmental 
Technology 


Design for Service, p.62, Boothroyd Dewhurst, 138 Main 
ət., Wakefield RI 02879: Fluidizer toilet, p.63, Control Flu- 
idics, 124 W. Putnam Ave., Greenwich CT 06830; Harmony 
Resort, p.63, Maho Bay Camps, 17А E. 73rd St., New York 
NY 10021; Solar Weed Eater Lawn Groomer, p.74, 
Poulan/Weed Eater, Box 91329, Shreveport LA 71149-1329; 
SolarWall, p.64, National Renewable Energy Laboratory, 
1617 Cole Blvd., Golden CO 80401-3393, Conserval, 200 
Wildcat Rd., Downsview, Ontario, Canada M3J 2N5; TFS- 
2000, p.61, ABB Combustion Engineering, 1000 Prospect 
Hill Rd., Windsor CT 06095 


Home Technology 


Compulevel, p.58, Stanley Tools, 600 Myrtle St., New Britain 
CT 06053; DeWalt cordless circular saws, p.54, DeWalt 
Industrial Tool Co., 701 E. Joppa Rd., Towson MD 21286; Disto 


laser measuring tool, p.55, Leica Inc., 3155 Medlock Bridge 
Rd., Norcross GA 30071; Lightning Charger, p.70, Active 
Technologies, 1117 LaVelle Rd., Alamagordo NM 88310; 
Limelite, p.69, Austin Innovations, 9907 Burnet Rd., Austin 
TX 78/58; Microwave clothes dryer, p.65, Electric Power 
Research Institute, 3412 Hillview Ave., Palo Alto CA 94303; 
Model GDL Cabrio Balcony Roof Window, p.63, Velux 
America, Box 5001, Greenwood SC 29648; Phase-change 
wallboard, p.59, The University of Dayton, 300 College Park, 
Dayton OH 45469-0001; Predator line, p.64, Panasonic Co., 
One Panasonic Way, Secaucus NJ 07094; Sealed-comhus- 
lion gas range, p.73, Canadian Gas Research Institute, 55 
Scarsdale Rd., Don Mills, Ontario, Canada M3B 283: Snake- 
light, p.50, Black and Decker, 6 Armstrong Rd., Shelton CT 
06484-4797; System 2000 washing machine, p.60, Staber 
Industries, 4411 Marketing Place, Groveport OH 43125; 
Triathalon Gas Heating and Cooling System, p.65, York 
International Customer Relations, Box 1592, York PA 17405- 
1592; Ultra-Wideband Radar, p.53, Zircon Corp., 1580 Dell 
Ave., Campbell CA 95008 - 


Photography 


Canon EOS-1N, p.50, Canon USA, Camera Division, One 
Canon Plaza, Lake Success NY 11042; Contax G1, p.50, 
Contax Inc., 100 Randolph Rd., Somerset NJ 08875; Liquid 
lens technology, p.73, Lockheed Missiles & Space Co., Or- 
ganization 97-20, Bldg. 254-G, 3251 Hanover St., Palo Alto CA 
94304-1191; Nikon 35Ti, p.72, Nikon, Inc., 1300 Walt Whil- 
man Rd., Melville NY 11717-3064; Pentax UC-1, p.60, Pen- 
tax, Inc., 35 Inverness Dr. E., Englewood CO 80122 


Recreation 


Active Brake Technology, p.65, Rollerblade, inc., 1501 
shady Oak Rd., Minnetonka MN 55343; Batter-Up Interac- 
tive Video Baseball Bat, p.53, Sports Sciences, 2075 
Case Parkway S., Twinsburg OH 44087; Ducati 916, p.69, 
Cagiva North America, 237 W. Parkway, Pompton Plains NJ 
07444; Proflex 855, p.53, Girvin, 115 Front St., Woonsocket 
RI 02895; Reebok Instapump Fury, p.54, Reebok Interna- 
tional Ltd., 100 Technology Center Dr., Stoughton MA 02072. 


science & 
Technology 


Black hole, p.74, Johns Hopkins University, Department of 
Physics and Astronomy, Baltimore MD 21218; Channel Tun- 
nel, p.52, Eurotunnel P.L.C., The Adelphi, John Adam St., 
London, WC2N 6JT, England: Dante 11, p.50, Carnegie Mel- 
lon University, Department of Public Relations, Bramer House, 
Pittsburgh PA 15213-3890; Digitized Soldier uniform, 
p.73, Department of the Army, 10401 Totten Rd., Suite 121, 
Fort Belvoir VÀ 22060-5852: Fermat's Last-Theorem 
proof, p.54, Princeton University, Fine Hall, Washington Rd., 
Princeton NJ 08540; Heart-attack diagnosis, p.62, Baylor 
College of Medicine, Department of Medicine, 1 Baylor Plaza, 
Houston TX 77030; killFlash anti-glint shield, p.60, Tene- 
braex Corp., One Kendall Square, Bldg. 100, Cambridge MA 
02139: Mammal Hall, p.50, American Museum of Natural 
History, Central Park West at 79th St, New York NY 10024; 
Morr-Sight eyeglasses, p.72, Morrison International, c/o 
Morrison Associates, Green and Division St., Harrisburg PA 
17110; Nexrad weather radar, p.65, Nexrad Joint System 
Program, Silver Spring Metro Center 2, 1325 Fast West Hwy., 
Room 15146, 15th floor, Silver Spring MD 20910; Odyssey Ill, 
p.60, Massachusetts Institute of Technology, Underwater Vehi- 
cles Laboratory, MIT Sea Grant College Program, 292 Main St., 
E38-376, Cambridge MA 02062; Other-planets discovery, 
p.71, Pennsylvania State University, University Park PA 16802; 
Quantum Cascade Laser, p.75. AT&T/Bell Laboratories, 
2035 Texas Hill Rd., Huntington VT 05462; Top Quark, p.70, 
Fermi National Accelerator Laboratory, Box 500—9MS 200, 
Batavia IL 60510 
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what we could do 
withco 
rebatesandoption 


Here’ the part 
we could print. 


Asking people what they think about car shopping made us realize we need 


\ "adole 
А hen to make it a lot simpler. Starting now By equipping every new Oldsmobile 


mm. A with the most popular options, standard. By taking out confusing rebates, 
—À and leaving in the savings. So our retailers can give you their best price right 
upfront. Without a lot of haggling. Basically, you told us to make buying a car easier, more 


enjoyable—maybe even fun. And considering it's O | | 
your money, we think it ought to be. Demand Better. d, OSI | ODI e 


‚Же: dir billig from 

"s ^üa open .dven, the 
| Е “= | ^ bone: dry tr&de : winds 
CN SET. ; Wissault'Dan Jaànzen as 
| оа sd Wa climbs ajladder to 


M > ei ty ig. Риу whe жеп ‘platform. 


bt V PASS и d E аасы ing the=plateau, 
T AM ^ 2131773 мей К | aA SSS Ae aN 3 Без ale ang, 50ish ecol- 
"dr bf аса Nas "S ist Nell Ru] his (хуб visitors 
Aig) | SAYS > ~ 10 the top, then sweeps his arm 
I x ee / : R S ` b toward the unobstructed vista 
ZZ it, | | xd 4 of pristine tropical forest in 
yz m А, è Costa Ricas Guanacaste Con- 
ie x servation Area. 
‘Seg ! = -M | | "You can see the whole park 
fe AUR DT E 5 from here,” he shouts above the 
РМ a 4: Z 407 ANO NS SN х |] winds roar. In front of Janzen, 
cuo I, BRR RO brown and yellow hills errati- 
MAP, ЖОШ Foe bh 2 й SANG SORA: n. cally descend to the shimmer- 
ELELE ОРИ LENS SS ing Pacific a few miles away. 3 
У j А 4 SS | Behind him, the thick land- z 
5) ott МА IR scape becomes greener as it ris- ё 
£o oa We ge DAT b dU LASSEN tee M es inland toward rain-soaked ғ 
AEK BER ERU. d MS SEEN territory that terminates in two + 


\ 
TOM WHITE 


45 BY T 


T ILLUSTRA TOF 


A, LAUTE, | A. 
ППА p V ih * b | i 2 eT 
PA EGET UA IAN POPULAR SCIENCE DECEMBER 1994 © 79 
LE а M^, 1 My! ^ [i 1 H }, )^ iu 1 1 


HOWARD FRIEDMAN; SOURCE: B. GROOMBRIDGE, GLOBAL BIOD 


cloud-covered volcanoes in the distance. 
The Guanacaste Conservation Area 
embraces almost all of Costa Rica's cli- 
matic zones in just a few hundred 
square miles, making it one of the most 
densely concentrated centers of biologi- 
cal diversity in Latin America. "There 
are probably more species of animals 
and plants between us and that cloud 
bank than in all of the United States," 
he says, gesturing at the volcanoes with 
one hand while holding down his shirt 
with the other. ^Yet no one has ever 
surveyed exactly what's out there." 


wants to do. A brilliant, eccentric 

University of Pennsylvania re- 
searcher and part-time Costa Rica resi- 
dent, Janzen is probably the boldest 
thinker in a growing movement to cata- 
log the world's biodiversity. Over the 
last several years, he's helped establish 
Costa Rica's National Biodiversity In- 
stitute (INBio), a world-renowned cen- 
ter that has become a model for other 
countries’ fledgling efforts to inventory 
their wildlife. 


T exactly what Dan Janzen 


HOW MANY SPEGIES ARE OUT THERE? 


Undiscovered 


8 to 100 million 


Known 


40,000 


4,000 


70,000 


75,000 


15,000 


5,000 


250,000 


70,000 


40,000 


40,000 


45,000 


200,000 to 10 million 
400,000 to 3 million 
1 10 1.5 million 
750,000 to 1 million 
500,000 to 1 million 
perhaps 500,000 
300,000 to 500,000 
200,000 

| 100,000 to 200,000 
150,000 


Janzen wants to initiate a project 
that would greatly intensify INBio's 
current surveying efforts. Dubbed an 
All-Taxa Biodiversity Inventory (AT- 
BI), it is a detailed survey that would 
bring specialists from around the world 
to Costa Rica's Guanacaste Conserva- 
tion Area for five years. Their goal: to 
catalog all the species in the park, from 
the largest monkey to the most minus- 
cule viruses. Once the ATBI survey is 
finished, the award-winning ecologist 
plans to convince other researchers to 
perform ATBIs around the world. 

In the small-time world of organis- 
mal biology, Janzen's grandiose goals 
are unprecedented. Never before have 
scientists attempted to count all the 
species on any plot of land, not to men- 
tion a 427-square-mile national park. 
Even Janzen's supporters wonder if the 
ecologist can pull it off. But if he does, 
says the Missouri Botanical Garden's 
director, Peter Raven, one of the top 
U.S. experts on biodiversity, “everyone 
would use the results.” 

Janzen’s proposal comes at a critical 
juncture in understanding biodiversity, 
as scientists be- 
gin to realize how 
little they know 
about the world’s 
organisms—and 
how disastrous 
that ignorance 
may be. Current- 
ly, scientists have 
described a mere 
1.4 million spe- 
cies—most of 
them insects— 
out of the esti- 
mated ten mil- 
lion to 100 mill- 
ion species of 
plants and ani- 
mals believed to 
reside on our 
planet. 

Making the 
issue especially 
urgent: Many 
species may dis- 
appear in a few 
years. Experts 
such as Har- 
vard's Edward O. 
Wilson believe 
that as many as 
10 percent of the 
world's species 
become extinct 
each decade from 
tropical defor- 
estation. 

In the United 
States—with a 
stable population 
and large open 
areas—it’s easy 


to dismiss the predictions of mass ex- 
tinctions as environmentalist propa- 
ganda. But the drive through the Costa 
Rican countryside on the way to visit 
Janzen eliminates any doubt that rain 
forests are really vanishing. 

Everywhere, forests in this West-Vir- 
ginia-size country are being recklessly 
plowed away to create ranches, farms, 
or resorts. Near a beach resort named 
Jaco, a wide strip of fresh asphalt runs 
from the beach, past several vacant 
fields, then suddenly ends. A few miles 
away, a "national park" stands hke a 
tiny island, giving way abruptly to 
fields on every side. 

But from the viewing tower in the 
Guanacaste Conservation Area, un- 
touched tropical wildwoods flourish. 
We descend the ladder and follow 
Janzen to his home, a shack with a cor- 
rugated metal roof and cinder block 
walls. A few yards away, a cluster of log 
buildings form the park headquarters. 
It feels like thousands of miles from the 
nearest road. 

A family of white-faced monkeys frol- 
ics in a big tree a few yards away. 
Every few seconds, amazingly bright 
birds flash by in stark contrast to the 
tangled masses of dull brown and yel- 
low trees and vines. It is January, the 
dry season, and no rain is expected. 

Janzen sports what seems to be the 
customary dry-season outfit in this 
country—wrinkled beige trousers, san- 
dals, no shirt. For a man who spends 
half his time in the tropics, he is re- 
markably pale. His close-cropped gray 
hair, blown by the wind, sticks up in 
random directions. Janzen doesn't 
seem to care. 

From his front porch, Janzen explains 
why comprehensive ATBI surveys form 


Cataloging insects—or my» other type of organ- 


ism—hegins by trapping them. INBio's paratax- 
onomists snare different insects with a variety 
of creative traps, such as this contraption (left) 
that’s raised by rope and pulley to treetop level. 
Specimens in hand (above), parataxonomists 
sort through the results in their cabins, discard- 
ing ones that obviously aren't interesting. 


an essential first step in his grand, if 
loosely conceived, plan. The world’s 
species, he says, represent a biological 
treasure trove for humanity, yielding 
genes for genetic engineering, biochemi- 
cals for pharmaceuticals, and bacteria 
for waste bioremediation. The treasure 
source must be cataloged and organized, 
like a library waiting to be explored, 
Janzen says. “An ATBI is like taking 
this library, figuring out where the 
books are, getting call numbers, comput- 
erizing the abstracts, and beginning to 
read them,” he explains, leaning against 
a table next to a box of dead roaches. 
“You can't use the tropical forest unless 
you've done that first." 


lready, smaller-scale efforts have 
uncovered plants that have pro- 
® vided health-care breakthroughs. 
Vinblastine, a substance discovered in 
the rosy periwinkle of Madagascar, has 
increased childhood leukemia survival 
rates ninefold since its introduction. A 
potential AIDS drug, now in early 
stages of testing at the National Cancer 
Institute, comes from a forest vine na- 
tive to Cameroon. Seemingly ordinary 
plants such as these, along with mil- 
lions of unknown organisms containing 
a variety of chemicals, cover the planet 
and have yet to be studied in the lab. 

Janzen is pragmatic and doesn’t pro- 
mote scouring the entire surface of the 
earth. “If scientists performed ATBI 
surveys in ten or 12 carefully chosen lo- 
cations, you'd cover maybe 40 to 50 per- 
cent of the world's biodiversity," Janzen 
estimates. If the survey were coordinat- 
ed with national biodiversity surveys 
that are springing up in many coun- 
tries, he adds, that figure might be 
even higher. 


AN IN-DEPTH LOOK AT THE GATALOGING PROGESS 


The scheme is ambitious, but it 
would cost much less than the $75 bil- 
lion that biologists, in a recent proposal 
called Systematic 2000, recommend 
spending on a systematic survey of the 
entire planet. Janzen estimates each 
ATBI would run between $80 million 
and $100 million, totaling about $1 bil- 
lion to hit most of the locations. And 
since it would rely on trained locals, 
dubbed “parataxonomists,” to do most 
of the field collecting, it wouldn't re- 
quire hordes of new Ph.D.s. This is a 
critical factor, since third-world coun- 
tries frequently lack trained scientists. 

During the conversation, a half- 
dozen young, enthusiastic parataxono- 
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Curious or unknown specimens are sent to INBio 


rters near Costa Rica’s capital, where 
workers pin bar-code labels on them (left) for 
easier reference. INBio experts may spend a 


year or more consulting specialists around the 
world to classify an obscure sample. Once classi- 
fied, new species are stored in boxes in INBio’s 


large specimen library (above). 


mists approach Janzen. They treat him 
like a mentor and father. They’re clear- 
ly his priority; the ecologist interrupts 
our discussion to answer their ques- 
tions in nasal, high-pitched Spanish. 
Between interruptions, Janzen ticks 
off a list of possible sites for ATBI sur- 
veys: "Mexico's Lacandon region, north 
Australia, the eastern Amazon region, 
and the Cape Province of South 
Africa...." The United States, he says, 
wouldn't rate an ATBI. It's not because 
the United States is overdeveloped, he 
explains, but because the tropics con- 
tain a much greater variety of wildlife. 
If variety of wildlife is the criterion, 
Janzen's own home might rate an AT- 
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FOLLOWING INBIO'S FOOTSTEPS? 


The United States, like Costa Rica, now has its own national biodiversity institute. Last No- 
vember, at the request of Interior Secretary Bruce Babbitt, Congress quietly voted to es- 
tablish a new federal agency charged with inventorying, mapping, and monitoring Ameri- 
ca's biological resources. 

The nascent National Biological Survey has a budget of around $180 million and will be 
staffed by 1,800 research scientists reassigned from other divisions of the Interior Depart- 
ment. It won't concentrate on identifying new organisms, because most U.S. species are 
already known. Instead, it will study how to restore or maintain various biodiverse "hot 
spots," such as Florida's Everglades, the Pacific Northwest's old-growth-forest, Hawaii's 
rain forests, or Southern coastal wetlands. Another goal is to establish a national clearing- 
house of information on biodiversity, probably at the Smithsonian National Museum of 
Natural History in Washington. 

In creating the agency, Babbitt cited the "need to avoid economic and environmental 
train wrecks we see scattered across the country." He hopes the survey will detect declin- 
ing species or ecosystems before they become endangered, when it is still possible to 
save them without drastic action. 

Because of budget limitations, however, the NBS will have to start new research gradu- 
ally. It will also have to withstand attacks from conservatives, who complain that biological 
surveyors may trespass on private lands. 

"Right now the Survey is a noun," another government agency, says Peter Jutro, an En- 
vironmental Protection Agency scientist who helped set up NBS. "Over the next few years, 
we hope to make it a verb." —H. L. 
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“Every insect | collect 2,500 new chemicals,” says 
Merck’s Costa Rican drug prospector, Felipe Chavarria-Diaz (right). 


Prompted by limited success at concocting new drugs in the labora- 
tory, pharmaceutical companies are now returning to nature—the 
original source of medicines—for new leads. 

In the last three years, five major drug companies have an- 
nounced plans to search for natural drugs in seven tropical coun- 
tries. The most recent effort: a $2.5 million collaboration between 
the National Institutes of Health and several drug companies to 
prospect for medicinal gold in South America, Africa, and Asia. 

But the collaboration between American drug conglomerate 
Merck and Costa Rica's INBio agency represents the most promi- 
nent example of how both parties can benefit. Merck pays INBio 
more than $1 million for rain forest samples gathered by INBio. 
Most of the money goes to conservation projects within Costa Rica. 
This contract, first signed in 1991, has been hailed by environmen- 
talists as a model for sustainable use of tropical forests. 

Insect and plant specimens collected at Guanacaste are frozen 
and transported on a former ice cream truck to INBio headquarters 
in San Jose, Costa Rica. There, technicians grind each sample into 
a fine dust that is mixed with various chemical solvents to extract bi- 
ologically active substances. The tea-like extracts are dried to yield 
powders. These powders are flown to Merck headquarters in New 
Jersey where they are distributed to Merck labs around the world to 
be tested for anti-disease activity. If an extract powder seems 
promising, scientists try to isolate the specific molecule responsible 
for the activity. Only after several years of focused testing might a 
new medicine be ready for human trials. 

A Merck spokesman will only say that the company has "no sub- 
stantive results" so far. But the company's actions speak volumes: 
This year, it renewed and expanded its contract with INBio. More- 
over, Merck has requested that INBio locate additional samples of 
one species of caterpillar—a hint that the company may be onto 
something.—H. L. 


specimens. Four 
or five species of 
mice (ironically, 
the ecologist 
doesn't keep 
track), and at 
least that many 
species of cock- 
roaches call this 
hut their home. 
“Га bring in the 
rattlesnake if it 
weren't poiso- 
nous," Janzen in- 
tones, wistfully. 

Everything 
that the animals 
might get into— 
kitchen utensils, 
prepackaged 
food, even a com- 
puter cable—is 
stored in sealed 
plastic bags hang- 
ing from a clothes 
line strung up 
across the front 
room. Dozens 
more plastic bags 
holding insect 
samples hang 
over the front 
porch. "This is 
nothing," Jan- 
zen's wife, Winnie 
Hallwachs, dead- 
pans from behind 
a cluttered desk. 
“When were ac- 
tive, the room is 
full of bags.” 

It is here, on 
his home turf, 
that Janzen pro- 
poses to launch 
the first ATBI 
survey. Not just 
because of the di- 
versity of wildlife, 
Janzen explains, 
but because of the 
diversity of habi- 
tats the Gua- 


nacaste park 
embraces. “Right 
here,” Janzen 


says, “were in the 


BI survey. Tangles of cobwebs adorn 
the ceiling. Tiny balls of crushed leaves 
lie scattered across the floor. Mysteri- 
ous clumps of brown organic matter 
line the wall tops. “Those are wasp 
nests,” he proclaims, sounding like a 
proud homeowner discussing his art 
collection. "There's at least a thousand 
of them in here." 

In a back room, I discover a family of 
12 bats hanging under a table. What 
might be a bed is nearly hidden under 
stacks of bags containing dead insect 
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middle of something even rarer than 
rain forest: a dry forest." He points to 
the mostly bare trees in front of his 
porch. “It’s like a desert now, although 
if you came back during the rainy sea- 
son you wouldn't believe it was the 
same place." 

“Those cloud-covered volcanoes that 
we saw from the tower," he continues, 
"that's classical rain forest. The climate 
there is influenced by the Caribbean, 
not the Pacific, and it rains there all 
year. It's only 20 miles away, but the 


flora and fauna are totally different." 

The next morning, as Janzen busies 
himself with training sessions, a pho- 
tographer and I climb into a four- 
wheel-drive vehicle to visit the rain for- 
est. Eventually, we arrive at the ranger 
station in a small clearing. We park 
and trek into the forest. 

Thirty feet in, the clearing has van- 
ished. We are lost in a sea of green and 
brown, interrupted only by occasional 
glimmers of sunlight piercing the for- 
est canopy. Every inch of every tree 
trunk is covered with moss, cobwebs, 
and parasitic plants shooting out at 
odd angles. These smaller organisms 
are layered with still smaller organ- 
isms, from beetles to red-brown fun- 
gus. Life heaped on top of life. 


hen the magnitude of Janzen's pro- 
È hits me. There are thousands, 

probably tens of thousands, of 
species within 20 feet of where I'm 
standing, and Janzen wants to catalog 
everything within 20 miles! It suddenly 
seems a crazy, impossible task. 

Similar thoughts have crossed the 
mind of Peter Raven at the Missouri 
Botanical Garden. “I support Janzen’s 
concept fully,” Raven says, choosing his 
words carefully. “But I'm worried that 
it could become a bottomless pit.” Since 
no one knows how many organisms live 
on a given piece of real estate, Raven 
explains, ATBI surveys might turn out 
to take longer and be far more difficult 
than expected. They could end up mo- 
nopolizing scientific resources that 
could better be used elsewhere. 

If his past accomplishments are any 
indication, Raven may be underesti- 
mating Dan Janzen. Janzen, by all ac- 
counts, is one of those rare scientists 
who combines both extraordinary ener- 
gy and vision with a practical knack— 
and sometimes unique tactics—for get- 
ting things done. 

Early in his career, the ecologist be- 
came famous for his creative problem- 
solving. Once, for instance, he wanted 
to ascertain whether seeds were capa- 
ble of germinating after being eaten 
and excreted by animals. Lacking ani- 
mal subjects, he performed the experi- 
ment by swallowing the seeds himself. 
(They germinated.) 

He also began keeping animals 
around the house to gain insights into 
their behavior. In this way, he solved a 
long-standing riddle concerning the 
male paca, a dog-size tropical rodent. It 
had been long known that when a male 
paca is courting a mate, it will stand up 
on its hind legs for a brief instant. But 
the purpose of this behavior mystified 
researchers. Then the paca that slept 
under Janzen’s bed—obviously lonely 
and confused—decided to court... 
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Race track technology tunes up the 


| he trickle-down theory of 

economics may have stalled 
at the national level, but in the 
| auto industry the concept of 
| trickle-down technology is fir- 
ing on all cylinders. Tech- 
nological advances created to 
win races on Sunday have suc- 
| cessfully filtered down to cars 
ordinary consumers can buy on 
Monday. A Formula One pedi- 
gree is particularly useful in 
the sporty coupe class, where 
8,000-rpm redlines and 170- 
mph speedometers distin- 
guish the real McCoys from 
rank pretenders. 

To study trickle-down technolo- 
gy in detail, we gathered five ex- 
amples of the phenomenon —an 
Acura Integra GS-R, an Eagle 
Talon TSi, a Honda Civic del Sol 
VTEC, a Mazda MX-3 GS, and a 
Toyota Celica GT—for a pedal-to- 
the metal review. All except the 
Mazda were introduced in the 1994 
model year (the MX-3 was new in 
1992), so the chassis and engine 
science embodied within this fast 
fleet is hot off the race track. 


All of these coupes were created 
by Japanese manufacturers and 
use a front-engine, front-wheel- 
drive layout. There the similarities 
end. Prices range from a bit below 
to well over $20,000. While a 2+2 
seating configuration is the class 
standard, the Honda Civic del Sol 
breaks from that convention by 
providing a removable roof panel 
instead of a back seat. Engines 
range from 1.6 to 2.2 liters in pis- 
ton displacement. Each maker has 
exploited its own preferred ap- 
proach under the hood to deliver 
maximum horsepower. 

To give these runners rein, we 
selected a challenging, high-speed 
venue: Grattan Raceway, located 
a few miles northeast of Grand 
Rapids, Mich. This 2.0-mile road 
course is an asphalt roller coaster; 
each car had the opportunity to 
demonstrate its flair for handling, E 
braking, and accelerating during £ 
flat-out blasts around the ten-turn s 
circuit. | 

En route to this quiet corner of = 
Michigan, we studied our group's? 


"s 


freeway and by-road behavior. In ғ 
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Acura Integra GS-R 
Eagle Talon TSi 
Honda Civic del Sol 
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the not-too-distant past, such a trip in 
hot-engined, fat-tired coupes would 
have been an ordeal. That has 
changed. All five of the — 
sports coupes demon- ail 
strated exemplary road 
manners. Instead of 
raucous engine notes, 
stereo sound systems 
entertain you with 
soothing concert-hall fi- 
delity. Shrewdly tuned 
shock absorbers take the 
sting out of hard-knock 
highways. Orthopedically 
contoured bucket seats 
keep drivers supported 
without inducing back 
pain during long stints at 
the wheel. 
Mazda's MX-3 offers the 
least expensive access to 
this class of racy sport 
coupes. This tidy 2+2 pack- 
age is stylish thanks to 
faired-in headlamps, a flat- 
back roofline, and an in- 
triguing see-through panel 
tucked beneath its rear 
spoiler. Inside, the dash- 
board's form follows the 
functional presentation of 
white-on-black instruments 
and large vent registers. 
Like all of the coupes in this 
test, the MX-3's brake system 
has vented discs in front and 
solid discs in back for sure stop- 
ping power. (An antilock system 
is available for $800 but that op- 
tion wasn't installed on our test 
car.) Simple strut-type suspen- 
sion hardware is used front and 
rear. 
The MX-3 is a standout due to 
its V6 engine. A smaller version of 
the DOHC 24-valve powerplant 
used in Mazda's MX-6, 626, and 
Millenia models, this 1.8-liter pow- 
erplant is the world's smallest six- 
cylinder production engine, using 
four valves per cylinder for efficient 
combustion. Sequential electronic 
fuel injection and a two-phase in- 
take manifold help spread the 
Mazda MX-3’s torque and 
horsepower peaks. 
But with only 130 horse- 
power on tap, the MX-3 had 
to run hard to keep pace with 
this crowd. It runs with poise : 
because of two advantages іп- № | | At home on the track 
herent to any V6 engine: three " ; % or the road: Eagle Talon TSi, 
power pulses per revolution (ver- | (top left), Mazda's MX-3 GS, 
sus two in a four-cylinder engine) | (right), the Acura Integra GS-R (rear left), 
and less engine vibration. The rum- ond the Toyota Celica GT. The business of driving 
ble of a four-cylinder at idle and its ! takes place in cockpits that cater to the driver, with 
primal scream at the redline are bliss- ` : most controls within arm's reach. (Left to right), the 
fully absent in the MX-3. Instead, you Eagle Talon TSi, Honda del Sol, Mazda MX-3 GS, 
hear nothing coming from under the Acura Integra GS-R, and Toyota Celica GT. 
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hood but a mellifluous exhaust note. 
Unfortunately, sweet engine sounds 
are small compensation for a lack of 
speed when the call to arms is sounded. 
The Mazda MX-3 trailed the field in ac- 
celeration trials and was nearly two 
seconds behind the fleet Acura Integra 
on the sprint to 60 mph. It was also 
dead last in top-gear passing tests. 
Braking performance was mid-pack. 
The MX-3 did shine in handling 
tests, where its quick steering and 
short wheel base were definite 
assets. 


The MX-35 best 


a= ا‎ 


I. 
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tie for second place 
in the slalom and in a test 
we constructed at Grattan's 
Turn Three, a particularly intimi- 
dating stretch of track that challenges 
a car's cornering, braking, and acceler- 
ating. The Mazda darted smartly 
through each corner and kept its dri- 
ver well informed about its limits 
through the steering wheel. The MX-3 
has the balance of a thoroughbred but 
lacks the guts to hang with the front 
runners through the home stretch. To 
excel, this otherwise endearing coupe 
needs a more powerful engine. With 
two liters and 20 more horses under 
the hood, the MX-3 would definitely be 
in the thick of things. 

Honda’s Civic del Sol is a time-out- 
for-something-completely-different type 
of car, with a very hot engine under the 
hood and a sophisticated suspension 
under the fenders. But this machine’s 
claim to fame is its removable roof pan- 
el and a rear window that drops out of 
sight at the touch of a switch. 

Even with the structural complexity 
of a 24-pound modular roof, the del Sol 
is the lightest in our test group, weigh- 
ing in at 2,560 pounds. It also boasts 
the shortest wheelbase and the small- 
est engine displacement of the bunch. 
With the roof off, you can dial in your 
I choice of cockpit turbulence by selec- 
-————— tively raising or lowering the three win- 
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dows. Aside from luggage-space limita- 
tions, the Honda’s alfresco body style 
has two shortcomings: awkward exteri- 
or aesthetics and a body structure 
fraught with cowl shake. 

Even with its roof sealed in place, 
the del Sol is a blast to drive. It rides 
on sophisticated front and rear suspen- 
sion systems: control arms in front, 
multilink in back. The shift linkage op- 
erating its five-speed, close-ratio 
transaxle clicks through the gears with 
the precision of a toggle switch. And 
under the hood is the heart of a hum- 
mingbird: a twin-cam, all-aluminum 
1.6-liter four-cylinder VTEC engine 
that delivers 100 horsepower per liter 
of piston displacement. 

VTEC is Hondaspeak for Variable 
Timing and Lift Electronic Control. 


[Continued on page 110] 


COUPE DU JOUR 


A sport coupe needs to be more than just 
another pretty face. True, they rely on de- 
sign for their visceral appeal, but their un- 
derpinnings are supposed to be race 
bred. Any of them should be able to log a 
few laps around a track without major em- 
barrassment. 

Using the track as the sole criterion, the 
top honors go to the Acura Integra, with its 
high-revving engine encasing a tricky 
double-action camshaft that alters the 
cam profile as rpm build. Steering is light 
and positive, and the car is both forgiving 
and accurate when pushed to its limit. 
Alas, the Integra fails in the styling depart- 
ment. The tiny headlamps look like twin 
nostrils. But without this detail, the car 
would be simply dull-looking. 

The Integra's little brother, the Honda 
del Sol, is likewise an inspiration behind 
the wheel, sharing the high-revving VTEC 
valve-train technology for a busy but silky 
driving experience. Both VTEC cars are 
noisy at high rpm, but uncannily smooth. 

At the other extreme, the turbocharged 
Talon is a powerful, handsome design. 
But on the track, it quickly goes soft, even 
loose, in the corners—a disconcerting 
characteristic for a sports coupe. 

Mazda's MX-3 GS is a good-looking 
car with loads of character, enhanced by 
predictable handling. Insufficient power is 
its main drawback. 

Polishing off most of the rough edges, 
Toyota's Celica is a well-rounded car. 
The engine is beginning to show some 
age, however. It vibrates and needs more 
power. In this group, the Celica gets lost 
in the crowd. 

The most pleasing to drive and the pret- 
tiest to look at? The Honda del Sol, an in- 
teresting car with a high fun quotient. Just 
don't expect to fit more than a gym bag in 
the trunk.—Dan McCosh 
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SPECIAL ADVERTISING SECTION 


From sourcing its raw materials to 
manufacturing operations to the vehicles 
themselves, Ford has put environmental 
programs into action rather than simply 
into words. 

One all-encompassing example of such 
actions is the introduction of Ford’s new 
“world car,” the 1995 Contour. 

An entirely new vehicle from its design 
through engineering, the Contour faithfully 


ALLY NEW FORD CONTOUR. 
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A WORLD CAR FOR THE 21st Gl 


SPECIAL ADVERTISING SECTION 


AN ADVANCED 


ALL-A 


24-VALVE DOHC 
ENGINE, 


embodies Ford’s vision of what a car could be at 
its very best: A vehicle that can be eventually 
returned, in part, to recycled materials and one 
that combines high operating efficiency with 
today’s refined automotive technology. 

To its credit, the Contour is all of the above, 
while delivering a high level of sophistication and 
performance at an affordable price. It’s also worth 
noting that Contour, although totally new to the 
U.S. market, has already logged extensive real-time 
road experience as the Mondeo, introduced last 
year by Ford in Europe. The Mondeo has been 
a smash hit on the Continent, sweeping the 
automotive awards there, including 1994 
European Car of the Year. 

Environmental awareness 

From the beginning, Ford was committed to 
producing a car that was responsive to the needs 
of the environment. For example, nearly 80 percent 
of the car's total content can be recycled into other 
products at the end of its useful life. Each Contour 


also begins life E 
on the assembly line 
with high recycled content—some 60 percent of 
its aluminum is pre- and post-consumer recycled 
material. And all of the plastic parts that can be 
recycled in the Contour are numerically coded for 
easy content identification. 

The most obvious environmental benefit to both 
drivers and passengers can be found in the car's 
climate control system. The heart of this system is 
a new three-stage air filter that cleans the interior 


BREATHE КЕРБЕ WITH 


FILTRATION THAT 


CLEANS 


THE INTERIOR 


oc ALRBORNE 
POLL TANTS. 


compartment of virtually all airborne particles 
down to three microns in size (human hair, by 
comparison, is 50 to 60 microns in diameter). 

This patented MicronAir® Filtration System* prevents 
virtually all pollen, dust, mildew spores and other 
forms of air pollution from entering the car through 
the air-conditioning system, increasing comfort for 
all occupants while providing added relief to 
allergy sufferers. The Contour is the first vehicle in 
its class to incorporate the MicronAir® filter, which 


*MicronAir® is a registered U.S. trademark of Firma Carl Freudenberg. 


SPECIAL ADVERTISING SECTION 


YOU CAN DRIVE 


100,000 MILES 
BETWEEN RECOMMENDED 
TUNE-UPS 
WITH CONTOUR’S 


PLUGS 


was developed in Europe. 
Perhaps more importantly, it is the 
first car in its size and price class to 
offer it as standard to car buyers. 
Technologically advanced 
The Contour embraces its 
environmental mission in other ways, as 
well. Two all-new dual overhead cam 
engines were developed for the car, both 


f which combine high perf high = E 
of which combine high performance, hig | | 
technology and high efficiency*. The 5 | О 

gy ond high efficieney". They 50,000 


include Ford's much-heralded Duratec A ILE S 


modular V-6-—an all-aluminum 2.5 liter, BETWEEN COOLANT CHANGES. 
24-valve powerplant—and the 2.0 liter 
Zetec, a odis four cylinder engine. 

At the height of all this technological advance- | 
ment is the Duratec engine's ability do travel along with the bonus of energy-efficient high- 
100,000 miles—a distance equal to four times performance driving and low fuel and fluid 
anita the Sr before tis Fire recommended consumption—all of which, in turn, helps reduce 
tune-up. This remarkable feature is made possible, the environmental итрос! of auto use. Asa — 
in part, by premium platinum-tipped spark plugs. World Car, the Contour is the kind of automobile 
The Duratec's super-efficient operation also includes even Mother Earth can love. 
initial 50,000 mile coolant changes, an EEC-IV 
electronic engine controller, sequential fuel injection 
and engine-knock sensors. 


What these innovations add up to is a low 
maintenance program for Contour owners, 


NEARLY 
60 PERCENT 


ALUMINUM 
COI OUR 


RE CYCLED. 
MALEH 


"ЕРА est. 24 city/35 hwy. MPG 2.OL Manual; EPA est. 21 city/29 hwy. MPG 2.5L Manual 


aneuvering with veteran basketball in- 
stincts and rookie-like reflexes, I slash to- 
ward the hole and begin my ascent toward 
the basket. As my opponent tumbles back- 
ward in futility, the ball thrashes over the 
rim and rips through the net. The crowd 
roars its approval, and an awestruck an- 
nouncer voices his own special tribute: 
“BOOM-CHOCKA-LOCKA!” 

There's no time for me to rest on my athlet- 
ic laurels, however. Crushed as he was, my oppo- 
nent is already up and surging down the court, intent on 
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returning the disfavor. I mean, this guy is right in my 
face...even if he is more than 2,500 miles away. 

OK, I admit it. It's a video game—NBA Jam running on a 
Sega Genesis system, to be precise. (In real life, I can't dunk 
a basketball through the drooping rim above my garage.) 
But the fact that I’m nestled in front of a TV in Florida and 
my opponent sits in California makes this no ordinary video 
experience. Indeed, our Sega systems are linked via the 
phone lines and a budding video game network called 
Xband. It's the latest example of the latest trend in electron- 
ic entertainment; on-line gaming. 

On-line games, also known as network or remote games, 


electronic Jame 
® 


e |‏ ا 


pit you against an opponent who may be as near as around 
the corner or as far away as another continent. As with most 
games, it’s more fun than playing alone. It’s also more fun 
than playing against the computer, which usually makes for 
a predictable partner. What’s more, on-line games enable 
you to seek out opponents who share your passions, sensibil- 
ities, and skill levels—everything but your physical space. 
On-line games are similar to other electronic games 
where two or more persons play, with one critical differ- 
ence: The person with the other joystick or keyboard is 
connected to you by a very long cord. At the moment, that 
“cord” is nearly always a standard telephone line, but to- 


morrow it may be your cable TV wire or a satellite dish. 

The concept is hardly new. Computer enthusiasts have 
been engaging each other in adventure and role-playing 
games from afar for more than a decade. But these older 
games are mainly words on a screen, and primitive by to- 
day's multimedia standards. Typically, they involve explor- 
ing imaginary surroundings or unraveling mysteries by typ- 
ing directives like “go east” or “open the box." While they 
often present challenging tests of logic, such games repre- 
sent one limited form of diversion. | 

Not so for the new on-line generation of games. Many fea- 
ture realistic color graphics and sound not possible before. 
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They also span the gamut of game- 


You won't notice that 


your opponent is miles 
playing delights for all ages, from away when you're 
sports simulations and board game playing NBA Jam (top) 
recreations to arcade-style action. on Xband. ImagiNation 
Though a handful of computer games Network's colorful 
(flight simulators mostly) allow you to opening screen (bot- 
connect directly to another player us- tom) portends fun in 
ing your modem, most on-line games  multitudinous forms. 


are accessed and played through a cen- 


available only for Sega Genesis systems, but network opera- 
tor Catapult Entertainment plans to offer the same service 
to Super Nintendo owners by early 1995. 

The ground rules will be the same for both types of video 
systems. You buy a modem ($70) that fits into the cartridge 
slot of your video game, linking it to a standard phone line. 
A regular game cartridge fits atop the modem. You use the 
modem to connect to the central Xband computer and “reg- 
ister" your desire to play the game you have installed, either 
against a particular opponent you've played before, or a 
competitor selected by Xband who's ^worthy" of your skills 
at that game. In the latter case, the Xband computer will try 
to pair you against a nearby player to minimize or eliminate 
telephone toll charges. 


ou'lll have to cough up $7.95 per month for a base-level 
Xband subscription, which entitles you to 35 "game 
sessions" with other players. Additional sessions will 
cost about 25 cents each (plus any telephone charges), but 
there's no limit on the duration of an individual session. For 
now, the network supports only a handful of popular Sega 
titles such as NBA Jam and Mortal Kombat—in part to en- 
sure there are enough players of each game to make match- 
making practical. But Catapult says it will expand.the num- 
ber of games Xband supports as more players join the 
network, making opponents easier to find. 

The games may be exactly the same, but the gaming ex- 
perience is not. When you're paired with another player on 
Xband, you begin by swapping the cartoon-like personas, 
code names, and taunts that you've chosen to intimidate 
competitors. (Neither my code name, FullMagazine, nor 
my taunt—"You're yesterday's news, video boy!”—prevent- 
ed me from consistently losing to more experienced play- 
ers, however.) 

Once the contest starts, the rivalry can be every bit as 
intense as having someone seated next to you—potentially 
more so, if you're matched with a player whose skills are 
similar to your own. What's more, Xband tracks a multi- 
tude of statistics—such as rankings by state, city, or even 
neighborhood—so you can judge your stature among fel- 
low enthusiasts. And if the pre-game intimidation isn't 
enough, you can distract your opponents at any time via 
electronic mail (X-Mail) over the network, or catch up on 
the latest news about Xband tournaments or game-play- 
ing tips on the Xband bulletin board. 

[Continued on page 116] 


tralized network of some sort. So far, these networks include 
Xband, the ImagiNation Network, the major computer on- 
line services, and the mother of all networks, the Internet. 

Countless variations on the theme are yet to come. Inter- 
active games, quiz shows, and the like are high on the list of 
would-be information-highway pavers. Casino owners hope 
to bring their games of chance to your TV or PC screen. Vir- 
tual reality advocates speculate about using their technolo- 
gy to mingle with other people and explore new worlds with- 
out leaving home. Even the video games now on some 
jetliners may someday be linked so that you can play other 
passengers at 35,000 feet. And—attention pinball wiz- 
ards—work is underway to electronically couple arcade 
halls across the United States and Canada. 

Xband, the newest of the on-line gaming networks, is the 
first to unite traditional video game systems (as opposed to 
computer games) over a distance. Scheduled to be operating 
in five cities (New York, Los Angeles, San Francisco, At- 
lanta, and Dallas) before Christmas, and nationwide by 
June of 1995, Xband is a kind of computerized matchmaker 
for game players seeking opponents. Initially, Xband will be 
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For the engineers at Catapult who designed Xband, the name of 
the game was synchronization: Sega systems in different coun- 
ties or even states had to remain synchronized within a fraction of 
a second, or else games like NBA Jam wouldn't work. Accom- 
plishing this was no simple task. The Xband system had to com- 
pensate not only for game machines that operate at slightly differ- 
ent speeds, but also for software that varies with each new 
version, as well as modems that are ordinarily optimized for max- 
imum volume rather than the precise timing of data transfer. 
Xband's makers devised a series of proprietary technologies to 
defeat these problems. First, they produced a custom modem 
that reduces transmitting delays to "3o of a second, compared 
with the usual 1/5 second or more. Next, they wrote software that 
“locks” the video game machines together by synchronizing their 
speed-controlling crystals, and also automatically compensates 


for different versions of the same game. For a final touch, they 


threw in a subroutine that detects call waiting and alerts you 
when a voice call has come in—without, of course, disconnecting 
the game.—C. О. 
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-paid computer 
service technician 


NRI training is the most complete, practical, and effective way to learn! 


Only NRI walks you through the 
assembly of a powerful 486sx IBM- 
compatible computer ) 
system you keep- giving 
you the hands-on experi- 
ence you need to work | 
with, troubleshoot, and tla) 
repair today's most widely | à 
used computer systems. BL 
You get all it takes to 


start a money-making An _ = 96 


career, even a 
business of your 
own, as a 
computer service 
technician. 


Rely on the original— NRI 
Over a decade ago, NRI pioneered 
at-home training in computer servicing. 


Today, NRI's Microcomputers and Micropro- 


cessors course is the only computer 
servicing course with real-world experi- 
ments using state-of-the-art computer 


equipment and professional diagnostic tools. 


There's no doubt about it: Working 
"hands-on" with all the most sought-after 
technology gives you practical skills and 
lasting confidence. That's why NRI goes the 
extra mile to acquaint you with the 
computer components and software selling 
big on the market today. Performing key 
tests and demonstrations, you re able to see 
for yourself how things work, what can go 
wrong, and how you can fix it. 


Assemble and test your own 

full-featured computer system 
NRI's unique training gets you inside a top- 
notch computer system and its peripherals. 
You begin by connecting the enhanced 
keyboard, testing the 80486sx Intel CPU, 
and installing both the power supply and 
3.5" disk drive. But that's not all. 

You then interface the 200 meg hard 
drive we've included in your course to 
greatly increase your computer's storage 
capacity while giving you lightning-quick 
data access. 

You go on to connect the Super VGA 
color monitor and CD-ROM drive with 
sound card and speakers. Now your 
computer will come to life with a dramatic 
video display and bold audio capabilities. 

Having fully assembled your new 
486sx computer system, you learn to use 


the MS-DOS 6.2 operating system, Microsoft 


Works applications software, and Ultra-X 
professional diagnostic hardware and 


software included in ! 
your course. 


No experience needed, 
NRI builds it in 


Studies show that jobs for computer service 
technicians will be up by 3876 in the next 
10 years. Even if you've never worked with 
computers before, NRI's interactive training 
builds such a solid foundation of know-how 
and practical experience that tomorrow's 
jobs can be yours. 

Right from the start, hands-on 
experiments reinforce concepts presented 
in NRI’s bite-size lessons. And because your 
work is reviewed by your personal 
instructor, you know for certain that you 
can apply theory to real-world demands. 


FREE NRI catalog tells more 


Send today for your free, full-color catalog 
describing every aspect of NRI's innovative 


Ош NRI DISCOVERY 


YOU GET EVERYTHING YOU 
NEED FOR SUCCESS 


IB POWERFUL INTEL-BASED 
486SX COMPUTER 
Features IBM compatibillity, space-saving 
mini-tower design, dependable 80486sx 
Intel CPU, and high-density 3.5" floppy 
disk drive 


E SUPER VGA COLOR MONITOR 
With .28mm dot pitch for high-resolution 
graphics and tilt-swivel base 


E 200 MEG HARD DRIVE 
For greater data storage capacity and data 
access speed 


E EXCITING MULTIMEDIA 

PERIPHERALS 

Double-speed CD-ROM drive, 8-bit 

sound card with speakers, and 
reference CD 


E ULTRA-X DIAGNOSTIC 
PACKAGE 


R.A.C.E.R. plug-in card and 
QuickTech software help you 
detect problems on virtually 
all IBM-compatible machines, 

| even if computer is 5% opera- 
tional. This professional diag- 
nostic package retails for $795! 


Complete breadboarding system lets you design and modify 
circuits, diagnose and repair faults 

B DIGITAL MULTIMETER 

Professional, hand-held test instrument for quick and easy 
measurements 


E DIGITAL LOGIC PROBE 

Simplifies analyzing digital circuit operation 

E PROFESSIONAL SOFTWARE PACKAGES 

MS-DOS 6.2, QBasic, and Microsoft Works for all your 
operating, programming, and applications needs 


I NRI LESSONS, JUST UPDATED AND EXPANDED 
Clearcut, illustrated texts build your understanding of 
computers step by step 


computer training in the up-and-coming 
field of your choice. 

If the coupon is missing, write to: NRI 
Schools, McGraw-Hill Continuing Education 
Center, 4401 Connecticut Avenue, NW, 
Washington, DC 20008. 


IBM is a registered trademark of the IBM Corporation. R.A.C.E.R. 
and QuickTech are registered trademarks of Ultra-X, Inc. 


SEND COUPON TODAY FOR FREE NRI CATALOG! 
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t 9:38 p.m. on April 25, 1994, a massive tornado 
roared through the heart of Lancaster, Texas. It 
obliterated more than 175 houses, flattened half 
the historic business district, and turned whole 
blocks into piles of rubble. 

Amazingly, only four people died in the tempest— 
thanks in large part to a new radar dome at the 
National Weather Service station in Fort Worth 60 
miles away. Called Nexrad, for Next Generation 

Weather Radar, this soccer-ball-shaped, state-of- 
zthe-art device was able to identify the tornado a full 40 min- 
Ў utes before it struck, so forecasters could send out a series of 
° warnings as it approached the town. Under the previous 
yx — warning system, which depended on eyewitness reports, resi- 
t. - dents would have been lucky to get three minutes warning. 
№. = Э The centerpiece of a $4.4 billion weather-service modern- 
ization program, Nexrad is the first weather-service radar 
- that can detect winds characteristic of severe thunderstorms 
: T and tornadoes. Built by Unisys, it replaces an obsolete, vacu- 

: um-tube-based radar that has been in use since 1957. 

After years of delay and controversy over whether the sys- 
"tem would function as promised, more than 100 of the planned 
ationwide network of 152 new radars are finally in place; 
the rest will be installed by the end of 1995. Already, they 
Tare significantly 1 improving short-term weather forecasting. 
` An early review of Nexrad performance paints a dramatic 
Wa picture. At the seven sites that received the radar first, 
— Nexrad has doubled the average warning time for tornadoes 

p 4 “ to nine minutes, more than doubled the lead times for flash 

<=. floods, and halved the number of false alarms for all types of 
TO?" w— severe storms. Perhaps most important, the percentage of 
- severe thunderstorms and tornadoes that go undetected has 
plummeted from 33 to 13 percent. In Norman, Okla., where 
598 meteorologists have worked with Nexrad longer than any- 
"e — s where else, average tornado warning times have increased 

E exi e from two minutes to an unprecedented 18 minutes. 

“Мехгаа has worked amazingly well,” says Michael‏ اڪ 
"ques т Wyllie, the head meteorologist at the New York metropoli-‏ 
Lan stan area weather station, which received Nexrad last fall.‏ 
"Almost every feature is completely new.’‏ 


"7 


“ " ^ uad Weather radars work by bouncing microwave radiation off = 


droplets of rain and other precipitation. Until recently, 
‘radars only measured the travel time and intensity of the re- 
flected radiation. That allowed them to determine the 
T [^ amount of precipitation but did not reveal anything about 


[Continued on page 111] 
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REAR-WHEEL DRIVE PUSHES A CAR. 
- FRONT-WHEEL DRIVE PULLS А CAR. 
ALL-WHEEL DRIVE RESERVES JUDGMERT. 


Once, rear-wheel drive was your 


only choice. Great on acceleration, less 


g reat on 
driving 
control. 
Subaru AlLWheel Drive combines 
front- and rear-wheel drive capabilities Then came 


fer maximum traction and control. 


the better handling and traction of 
front-wheel drive. Finally someone 
asked, “Why not build a car 
with both?” 


—<— — 


And Subaru All-Wheel Drive was born. 


A NEW DIRECTION IN DRIVING. 
While front- and rear-wheel drive 

| offer certain benefits under certain 

conditions, Subaru AIL 

" Wheel Drive offers the best 

of both. Sending power to 

all four wheels under normal | 

conditions, it automatically 

shifts power from the wheels 


that slip to the wheels that 


‘Always wear seat belts. "Manufacturer s suggested seent price (MSRP) of agay Brighton AILWheel Drive manual transmission Station Wagon not including inland transportation, taxes, license and 
tation Wagon. MSRP is $21820. Certain items shown are optional equipment and are available at an additional charge. 


title fees. Dealer s actual price may vary. Pictured is AIl- 


el Drive Legacy 


grip when conditions change (on a 
curve, a hill, a patch of snow). So you 
get front-wheel capabilities when you 
need a pull. Rear-wheel when you need 


a push. And peace of mind all the way 


down the road. gps sss 


SAFETY ALL THE WAY AROUND. 
We think this kind of added 


traction and control makes Subaru 


All-Wheel Drive the ultimate safety 


feature. But it^s by no 

means our only one. 

Fact is, Subaru offers a 
host of safety features, 
from dual air bags" 
and side-impact door 


beams, to available 


4-channel anti-lock brakes, for 
maximum safety at every turn. 
WHY NOT JUDGE FOR YOURSELF? 
With a low starting price of just 
$15,999," the amazingly versatile 


new Subaru 
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The New Al-Wheel Drive Legacy. 
Station Wagon 


All-Wheel Drive Legacy Station 

Wagon is also amazingly affordable. 
To find out more, just call Subaru 

at 1-800-WANT-AWD. Or better 

yet, stop by your local dealer today 

and experience the difference of 

Subaru All-Wheel Drive for yourself. 
In the push-and-pull world of 


driving, it's the only way to go. 


The Beauty of Al Wheel Drive: 
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provide a fixed-frequency ‘peak’ on Super Wideband Ka, 
BEL 635i Plus maintains full sensitivity across the entire Ka 
bandwidth—from 33.4 to 36.0 GHz. As well, BEL ranked 

| Fe "number one" in its ability to ignore false alerts, sounding 

I > just one single false alarm in a 12-mile city test, " „a remark- 

able performance for such a sensitive unit." 


M wer D al Tracking Laser —another BEL first 

s E = С. on military Laser technology used in Operation 
i жа 25р Desert Storm, Dual Tracking Laser™ provides both front 
‘and rear Laser detection. In fact, BELs Laser technology was 
independently rated “number one” in off-axis Laser detec- 
tion—the most common form of Laser speed monitoring. 
"the 635i simply blew away the competition with its 
ability to see off-axis laser beams, by far the most crucial 
test of any laser detector. It had noticeably better range 
than the second-place Passport and over 20 times the 
range of the last-place Cobra." 


" test winner" 


"There was no problem singling out the BEL as our test 
winner...its scores clearly show it to be the hands-down 
class leader." And now, you can have BEL 635i Plus for only 


$289.95. To order, or for the name of a dealer near you, 
call toll-free today. 


1-800-341-1401 USA 
WESEL - 1-800-268-3994 Canada 
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s. Protected under L.S. and Foreign patents. FMT is a registered trademark of BEL-TRONICS LIMITED. 
Maii ror дус чын TM-trademark of BEL-TRONICS LIMITED. Passport is a registered trademark of Cincinnati Microwave. 
Cobra is a registered trademark of Dynascan Corporation. 
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Absolutely mind 
blowing!!! I popped a 
French Learning CD 
into the Learning 
Machine . Immedi- 
ately I was sucked 
.. into a deep, dream- 
— г like trance. Weird 

— colors and patterns 
were created on T insides of my closed 
eyelids. While in this super-relaxed but 
hyper-aware state, the special Learning 
CD began unfolding its magic 
programming. 

A Vacation in 22 Minutes 

It was as if a movie were playing 
inside my head. I could see myself in 
France having lunch at the Eiffel Tower. 
The music, the sounds, even the 
fragrance of summer in Paris. A 
beautiful woman spoke to me. "Bonjour, 
mon ami," she said. In an almost 
unconscious way I began following the 
dialogue. The mental imagery was so 
intense I not only understood what was 
going on, it was like I was there. 


Learning at Light Speed 

The Learning Machine is more than 
virtual reality. More than just a cool way 
to relax after a hard day at work. 
According to one college professor, "It 
may be the most powerful learning tool 
since the invention of the book" 

Here's why. When you do a Learning 
Machine session your mind is cut off 
from outside distractions. Your attention 
becomes focused inward as the powerful 
sensory stimulation (light-sound matrix) 
bombards your imagination. Ideas and 
mental images float in and out of your 
consciousness. It feels like the best 


> 


ADVERTISEMENT 


Mind Power Breakthrough! 


Plug Your Mind into the Amazing Learning Machine" To Boost Mental Powers, 
Program Your Mind for Success & Launch Virtual Кере Fantasies. 
Plus Get $600 of Free Learning CDs! 


dream you've ever had. Then while in 
this highly euphoric mental space, the 
Learning CD opens your learning centers 
to peak receptivity and pours in new 
knowledge and skills. It's the ultimate 
mind trip. But it's not just for fun. 

. Let's say you want to learn a foreign 
language, i improve your reading and 
comprehension, or increase your math 
skills. Or just give your kids a powerful 
edge in school, learning many times 
faster than their peers. It's simple. 

You select a specially programmed 
Learning CD in the area you want to 
study. Plug it into any ordinary CD 
player. Then attach your Learning 
Machine digital headset into the 
headphone jack. Push play and a few 
moments later your mind is launched 
into a pre-programmed learning session. 
In a fun, almost effortless way, the 
Learning CD unfolds its program and 
literally forces you to learn. It's the most 
amazing thing you've ever experienced. 

Speak French, Spanish, 
German & Italian 

Learning foreign languages, or 
anything for that matter, at rocket speed 
can be very empowering. And I'm going 
to include a ton of valuable Learning CD 
software with your Learning Machine so 
you can get immediate results from this 
new technology. 

You'll receive 4 basic language 
courses — French, Spanish, German, and 
Italian. Plus a Super Vocabulary course, 
a Super Memory course, and a Super 
Speed Reading course. And for your 
kids, a SuperPhonics" reading program. 
Over $200 worth of Learning CDs make 
this the deal of the century. But I also 


undreds of dollars worth of valuable Learning Disc Libraries are 
A bundled with your Learning Machine™ to make this an 

incredible deal. Here is just a sample of the mind-boggling 
benefits of your Learning Discs that will be bundled FREE as part of 


this special introductory offer 


The Teacher™ ($59 Value) Start-up de monstration disc will take you 


on а journey and prep your mind w ith a 
do with your Leaming Machine. 


ll the incredible things you can 


Accelerated Interactive ше Learning™ Library ($200 Value) 


4 language training courses tea 


1 vou basic French, German, 


spanish, and Italian using the same course materials taught to 


international diplomats. 


Beyond virtual reality, the light-sound matrix stimulates your mind and opens your leaming centers. 
Like magic it pours in new information, skills, mental programming, and launches your imagination. 


want to show off its other incredible 
mind expanding powers. 


10 Fantastic Mind Journeys 
5o l'l'include the 3-D Mind Sync" 
Library, with 10 mind launching 
programs on 3 CDs. Turn your Learning 
Machine into a meditation, self-hypnosis, 
and virtual fantasy computer. You'll get 
the following titles: Creativity Booster, 
Quick Energy, Stress Zapper, Mental Tune- 
Up, Virtual Visualization, Imagination 
Stimulator, Learning Accelerator, Super 
Intuition, Lucid Dreaming, and Super Zen 

States. 

A $150 value, this extensive collection 
is a super added bonus. But even more 
exciting is how it can be used for habit 
control, success conditioning, and 
eliminating self-sabotaging behavior. 


3-D Mind Sync™ Library ($150 Value) 10 mind journeys: Creativity 
Booster, Quick Energy, Stress Zapper, Mental Tune- Up, Virtue al Visual. 
ization, imagination Stim ulator, Learning Accelerator, Super Intuition, 

ie id Dreaming. and Super £ Zen States. “Launch your mind into 
fantastic mind journeys from deep meditation to extreme alertness. 
InnerMind™ Programming Бону ($150 Value) 18 programs on 3 
Learning Discs program success behaviors into your : subconscio us. 
Titles: "Building Sel-Esteem, Eliminate Fear & Anxiety, Pro j 
Winner's Image, Attracting Love Relationships, Heaith & Healing, 
Expanding Psychic Powers, Attracting Prosperity & We айл, Time 


Plus $1,000 Worth of Cou 


Management & Organization, Creativ ity & к Problem Solving, Effective 
Public opeaking, Increase Focus & Concentrati ion, Super Memory & 
Leaming, Stay Fit/Exercise Motivation, Permanent Weight Loss, 
Eliminate Procrastination, Quit Smoking Now, Meet Your Deadlines, 
Always on Time. 
Super Speed Learning™ Beginner’ s Pak ($59 Value) 4 accelerated 
learning programs, Super Speed Reading, Super Memory, Super 
Vocabulary, a and SuperPhonics (for kids А-6) teach you learning skills 
you Il use for life. 


pons for More Software 


Included in your kit ae coupons for additional Leaming Disc programs. Plus info on future programs 
including ESL, Japanese, Chinese, and Russian. The Photographic Mind Series. Transcendental Mind 
Series. Fantastic Journeys that launch your consciousness into incredible new worlds. The Time Traveler 
Series. World History. Science & Space. World's Greatest Mind Series. Study Habits Discs. Self-Esteem 
For Kids. Children's Classic Literature Series. Corporate Training Programs and more. Future multi-media 
titles include the Civil War series, Everything | Ever Wanted To Know, plus existing CD-ROM software 
converted into Learning Machine formats. 


© 1994 Zygon. All Rights Reserved. Leaming Machine, Learning Disc, Learning Matrix, SuperPhonics, The Teacher, 3-D Mind Sync, Accelerated Interactive Language Learning. 
InnerMind Programming, Super Speed Learning, Transcendental Mind, & Photographic Mind are trademarks of Zygon International. 


Super Motivation Library 

Let's say you want to transform a 
loser mind-set into a winning one. Or 
you'd like to quit smoking or lose weight. 
Pop in an InnerMind" Programming 
Disc. The sensory stimulation matrix 
opens a window into your unconscious 
mind. Then by infusing your "inner 
mind" with positive programming, you 
can rescript negative, self-defeating 
attitudes. I'm including an awesome 18- 
title InnerMind Programming Library. 
From success conditioning to weight 
control this is another $150 value. 


30-Day Risk Free Trial 

Plus in addition to the Language 
Learning Library, the SuperPhonics, 
Super Speed Reading, Super Memory, 
and Super Vocabulary programs, the 3-D 
Mind Sync Library, а the InnerMind 
Programming Library (a $600 combined 
value), I'm including coupons worth a 
thousand dollars. These coupons are for 
hundreds of future Learning CD applica- 
tions, including software that links your 
mind directly to a multi-media 
computer. It’s something you absolutely 
must experience. 

Try the Learning Machine for 30 days 
risk free. Take your mind on an 
incredible journey. If for any reason 
you're not totally blown away by the 
experience, send your kit back to me for 
a full refund. 

To order, credit card holders call toll 
free. Or send your check or money order 
for $299.95 plus $12 shipping & handling 
to the address below. (Item $4501). 
Please allow 4-6 weeks for delivery. 


For Fastest Service Call Toll Free 
1-800-925-3263 
 ZYGON | 
18368 Redmond Way, Redmond, WA 98052 
Fax Orders To (206) 882-1454 


Formula fun 
[Continued from page 88] 


Each pair of valves is operated by three 
cam lobes—two for low speeds, one for 
high speeds. This optimizes horsepow- 
er and torque curves for high- and low- 
speed operating regimes. The power- 
train control computer shifts modes at 
5,500 rpm by ordering more valve lift. 
Except for a slight deepening in the en- 
gine’s note, the changeover isn’t notice- 
able to the driver. 

Powered by the little engine that 
can, the del Sol blew by not only the 
Mazda MX-3 but also the 2.2-liter 
Toyota Celica in acceleration tests to 60 
mph. In handling and braking tests, 
the Honda fared poorly, but it took a 
liking to the race track, where it beat 
all comers around our Turn Three test, 
thanks to quick steering, a short wheel- 
base, and a chassis tuned for moderate 
understeer. To the del Sol’s long list of 
attributes you can add an attractive 
price and exemplary fuel economy. 

The Acura Integra GS-R is, for all 
practical intents, the big brother to the 
del Sol. What it lacks in aesthetic beau- 
ty, the Integra more than makes up in 
raw speed and hard-knuckle perfor- 
mance. Upgrades over the del Sol in- 
clude antilock brakes and a larger, 
more powerful engine. Instead of a re- 
movable roof panel, the GS-R provides 
a back seat and power moon roof. The 
1.8-liter VTEC four-cylinder under the 
hood is a longer-stroke version of the 
del Sol’s engine. The primary gain is 15 
percent more torque at a lower rpm. 

Stretching the little engine demand- 
ed some ambitious engineering: a two- 
stage intake manifold, oil jets to cool 
the pistons, a reinforcing girdle for the 
crankshaft. The connecting-rod bear- 
ings are especially interesting; surface- 
oriented crystals in the bearing materi- 
al are pyramid-shaped to trap a layer of 
oil, reducing friction and improving 
high-rpm durability. That technique 
was developed in the crucible of 
Formula One competition, and it helps 
keep the Integra’s pistons flying up and 
down at horrendous speeds—faster, ac- 
cording to Acura, than any automobile 
engine in the world, including those 
currently used in Formula One. 

The Integra GS-R is a screamer in 
more ways than one. It led the charge 
to 60 mph in acceleration tests partly 
because there was no need to shift in- 
to third to get there. The Integra has 
a thrilling 8,100-rpm redline, tight 
transmission ratios, and ultraprecise 
shift linkage. It also has lungs: dur- 
ing a full-throttle charge, it sere- 
nades the driver with an 89-decibel 
soundtrack. Each excursion to the 
redline feels like you’re running your 
own private Formula One car. 

The Acura’s light weight and effec- 
tive brakes set the standard in our cold 
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stopping test (which simulates emer- 
gency braking). The Integra also found 
the quick line through the slalom cones 
and used its agility to turn in a strong 
second-place finish on a ten-lap sprint 
around the Grattan race track. With a 
bit more damping and less understeer, 
this car could dance with the angels. 

The car that slipped by the speedy 
Integra on the race track was the Eagle 
Talon TSi. It’s manufactured in 
Normal, Ill, by Diamond-Star Motors 
and sold by Jeep-Eagle dealers. 
Mitsubishi's mechanically identical ver- 
sion of the Talon is called the Eclipse. 

The Talon is the most powerful car 
on the grid but also the heaviest, with a 
curb weight over 3,000 pounds. Part of 
the extra weight is due to the husky 
2.0-liter turbocharged and intercooled 
engine under the hood—which pro- 
duces nearly twice as much torque as 
the Honda del Sol's engine. The rest of 
the weight can be traced to the floorpan 
and chassis components the Talon 
shares with the Mitsubishi Galant 
four-door sedan. 


is dwindling, but Mitsubishi has 

remained faithful to the turbo ap- 
proach for its sporty coupes. Intake air 
is pressurized to a maximum 14.5 psi 
and cooled by a small heat exchanger 
located at the right-front corner of the 
car. Twin counter-rotating balance 
shafts effectively quell engine shake. 
The combination of balance shafts and 
a turbocharger helped the Talon turn 
in the quietest overall noise levels. 

The Talon is nearly the quickest car 
of the bunch, beaten only by the 
Integra. Just make sure to maintain a 
tight grip on the Talon's steering 
wheel, because torque steer kicks in as 
the turbo spools up. Front and rear 
multilink suspension gear and 16-inch 
Goodyear tires let the Talon rate the 
best high-speed stability through the 
double-lane-change challenge. But its 
prodigious weight was a handicap in 
the slalom and in our Turn Three test, 
where this car tied for last. On the open 
track, the Talon was a handful. It was 
reluctant to follow the driver's line 
through a corner, it understeered stub- 
bornly when the boost came up in the 
middle of a turn, and it tended to cook 
its brakes after a handful of sustained- 
speed laps. But there's no denying the 
Talon's speed. Cresting at 110 mph on 
the straightaway, the Talon nipped 
the feisty Integra with a 68.3-mph av- 
erage velocity in ten laps around the 
tortuous Grattan circuit. 

Our test Talon’s cockpit was lined in 
cool gray tones, a welcome contrast to 
the black interior trim worn by every 
other sporty coupe. The cloth uphol- 
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stery is elegant and grippy but the 
bucket seats need additional padding: 
A lateral rail at the rear of the bottom 
cushion induces painful pressure on oc- 
cupants' tail bones. 

Toyota's Celica practically invented 
the sporty-coupe class in 1971 with a 
Japanese rendition of the Ford 
Mustang. Now in its sixth generation, 
the Celica is still stylishly sporty but 1s 
showing a few gray hairs. 

The new design rides on simple but 
well executed suspension hardware. 
Now that the turbocharged four-wheel- 
drive edition 1s gone, the raciest Celica 
accouterment is a $1,565 Sport pack- 
age that includes leather trim, stickier 
tires, and an aggressive suspension. 

The Celica's 2.2-liter 16-valve engine 
is mildly tuned, with a 6,300-rpm red- 
line and a modest 135 peak horsepow- 
er. The good news is more torque than 
the other non-turbo cars, with torque 
peaking at a useful 4,400 rpm. The bad 
news is a mediocre finish in the zero-to- 
60 race and a loud, discordant boom 
from under the hood whenever the tach 
exceeds 4,000 rpm. Fortunately, Toyota 
has seen fit to gear the Celica for sharp 
around-town response so it placed well 
in our top-gear passing tests. This car 
also stopped quickly even though it 
lacked the optional antilock brakes. 

The Celica's strongest suit is its ra- 
zor-sharp steering. Chief engineer 
Tadashi Nakagawa focused on that as- 
pect of the car's personality while trim- 
ming 150 pounds from the vehicle. The 
body structure is 20 percent stiffer than 
the fifth-generation Celica GT. Astute 
suspension tuning helped the car to a 
second-place-tie in the slalom and in 
our Turn Three test. On the open track, 
the Celica was rated the best balanced 
and most agile car in the test. 

This group has the makings of the 
perfect sports coupe, if only the Celica’s 
dexterity could be blended with the 
Talon’s power, the Integra’s speed, the 
MX-3’s refinement, and the del Sol’s 
sunny disposition. Unfortunately, such 
an amalgam doesn't exist in dealer 
showrooms so we're forced to call the 
finish in this order: The Celica is fifth, 
with insufficient speed or style to justi- 
fy its premium price. The MX-3 repre- 
sents excellent value as a miniaturized 
luxury coupe, but in this group of hard 
chargers, it's fourth. The Talon, flawed 
by torque steer and excessive weight, 
ranks a strong third. That leaves the 
Acura and Honda, which are almost 
too close to call. The Integra is quicker 
and seats four but it's not quite as 
much fun to drive as its smaller broth- 
er. So our favorite 1n this group of five 
is the del Sol. It may not be the 
fastest, but its unexcelled in smiles 
per mile. [РЕ 


The radar that saves lives 
[Continued from 99] 


the winds. A forecaster thus could not 
differentiate between a thunderstorm 
with heavy rain, and one with heavy 
winds and rain. 

Nexrad can detect winds, thanks to 
the Doppler effect. When a radar pulse 
bounces off a rain droplet or snowflake, 
its frequency is raised or lowered de- 
pending on which way the droplet is 
moving. This is the same effect that 
causes the pitch of an ambulance siren 
to rise and then fall as it passes you. By 
measuring this Doppler shift, Nexrad 
computers can determine the wind 
speed toward or away from the radar 
facility at a distance up to 120 nautical 
miles. (Many television-station radars 
also have Doppler capability, but 
Nexrad has more power and uses radar 
pulses of longer wavelength that can 
penetrate rain clouds more effectively.) 

Nexrad also emits more tightly fo- 
cused radar beams than the old weath- 
er service radar, boosting resolution by 
a factor of four. “We can now see the 
structure within a storm,” explains Jim 
Belville, a meteorologist and director of 
the Nexrad support facility in Norman. 
In Fort Worth on April 25, for example, 
the cloud-level swirling winds that are 
the first sign of a tornado appeared as 
adjacent patches of green and red on 
the Nexrad screen before the tornado 
touched down. The new radar is so sen- 
sitive that it sometimes registers flocks 
of birds or swarms of insects. 

Nexrad’s digital computer graphics, 
which have started popping up on 
televised weather reports in many 
cities, enhance the radar’s abilities. 
The old radar, still used in some 
states, displays analog radar returns 
on a low-resolution, monochrome 
screen. Nexrad computers, by con- 
trast, convert the raw radar returns 
into dozens of different weather “prod- 
ucts” —everything from rainfall totals 
(useful for predicting flash floods) to 
vertical cloud profiles (important for 
determining whether hail is likely)— 
that can be displayed in false color on 
a 19-inch, high-resolution screen. At 
the click of a computer mouse, meteo- 
rologists can switch from one product 
to another, or zoom in on areas of par- 
ticular interest. Moreover, the Nexrad 
computer automatically circles storm 
centers, indicates likely storm paths, 
and alerts the operator to probable se- 
vere thunderstorms. 

When a forecaster is ready to issue a 
severe weather warning, Nexrad can 
overlay maps of highways, towns, and 
airports directly onto the radar screen. 
That's no small improvement over the 
old method used to determine a storm's 
location relative to landmarks: paper 
overlays. 


The Nexrad network cannot detect 
every storm, of course. The radar's 120- 
nautical-mile range for detecting winds 
extends only half as far as its range for 
spotting moisture; although all major 
cities will lie within the shorter wind- 
spotting range when the network is 
complete, many rural locations fall be- 
tween the two ranges. Furthermore, 
near the limits of its range for detect- 
ing winds, the radar’s resolution—and 
hence its ability to detect tornadoes— 
degrades. For that reason, towns like 


Huntsville, Ala., which is about 100 
miles from the nearest Nexrad site, are 
clamoring for their own radar. Even 
when Nexrad does catch severe weath- 
er, residents may not get the warnings. 
Nevertheless, Nexrad is already 
making a big difference in the precision 
and timeliness of storm warnings. 
With the old system, “if you were care- 
less, you could end up [forecasting a 
storm] in the wrong county,” says me- 
teorologist Belville. “Now you can al- 
most nail it down to a city block.” 


Sleep Better On Air! 
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Dan Janzen 
[Continued from 82] 


Janzen. When the rodent reared up on 
its back legs, there was no mistaking 
the warm splash of urine that hit the 
ecologist in the face. The paca was 
marking Janzen as his mate. 

It wasnt until he won a Crafoord 
Prize in 1984—the closest thing in biol- 
ogy to a Nobel Prize—that Janzen 
turned his energies to conservation. 
During the trip to Sweden to receive 
the prize, a reporter cornered him and 
demanded to know what he was doing 
to protect the tropical rain forests. The 
blunt-spoken researcher retorted that 
a scientist’s job was to study the rain 
forest; it was the environmentalists’ 
task to save it. However, Janzen 
promised that if the reporter came up 
with a large chunk of money, he'd put it 
to good use in Costa Rica. He never ex- 

| to hear from her again. 

But she did call back, and that phone 
call was the first of a series of events 
that led to Janzen's first heretical con- 
servation proposal, the Guanacaste 
project, in 1986. The idea was to extend 
the Guanacaste Conservation Area by 
buying back ranch land adjacent to the 
reserve and regrowing the rain forest— 
something environmentalist dogma de- 
creed impossible. Janzen says that, 
when he first presented the concept to 
American scientists, ^people thought I 
had completely flipped." But today, 
next to the Pan American highway and 
several miles from Janzen's hut, forest 
is reclaiming former pasture. 


anzen's success at garnering inter- 
national support for the Gua- 
nacaste project made him gradual- 
ly realize that a bigger, countrywide 
conservation project was necessary. A 
MacArthur Foundation "genius" award 
also gave him extra money. At the 
same time, Costa Rican conservation- 
ists and researchers were becoming in- 
creasingly dissatisfied with the lack of 
concrete results from Costa Rica's frag- 
mented National Park program. 
Putting their minds together, Costa Ri- 
can plant virologist Rodrigo Gamez and 
Janzen established Costa Rica's INBio 
agency. The centerpiece of the agency's 
efforts are biodiversity inventories of 
Costa Rica's national park holdings. 
The results are put to practical use, 
such as prospecting for natural drugs 
and enhancing public awareness. 
When INBio was first proposed, its 
success seemed dubious. Nothing like it 
had ever been done before. But today, 
five years after the first class of 
parataxonomists graduated from 
Janzen's intensive six-month training 
course, INBio is thriving. The agency 
has negotiated an unprecedented 
agreement with Merck in which the 
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Dan Janzen 
[Continued from 


e 112] 


drug company pays an up-front fee to 
INBio for access to plants and insects 
containing potential disease-killing 
chemicals. Merck's money funds much 
of INBio's bustling inventory, which 
sends thousands of samples every 
month to processing labs near San 
Jose, Costa Rica's capital [see "The 
New Prospectors"]. 

Within Costa Rica, INBio's high-pro- 
file research has helped make preserv- 
ing biodiversity “part of the national 
scene," Janzen says. INBio's efforts 
have become so popular that when 
Janzen published a volume on the nat- 
ural history of Costa Rica, the first 
printing sold out in three months. 
Scalpers were soon hawking copies at 
inflated prices on the streets. 

Outside the country, the INBio 
agency has become a template for other 
countries bent on counting their 
wildlife, says Harvard's Edward O. 
Wilson. Already three countries— 
Kenya, Mexico, and Indonesia—have 
created their own versions of INBio, 
and almost a dozen more nations have 
sent emissaries to Costa Rica to study 
the INBio process. Janzen predicts that 
"virtually every country in the world 
will eventually end up with one." 

What INBio is not doing—and what 
Janzen's proposed ATBI surveys would 
do—is quickly count Costa Rica’s biodi- 
versity. INBio's surveying efforts un- 
cover about 300 new species each year. 
This sounds like a lot until one consid- 
ers that Costa Rica hosts hundreds of 
thousands of unknown species. 
Janzen's accelerated, detailed ATBI 
survey would tally as many organisms 
in five years as INBio's smaller-scale 
efforts could in several decades. 

Janzen wants to initiate the world’s 
first ATBI survey in 1997 at Gua- 
nacaste. First, though, he must sell the 
idea to international funding agencies. 
Early the next morning, Janzen pre- 
pares for a big meeting in San Jose be- 
fore returning to the United States to 
petition government funding agencies. 

He’s nagged by critics who accuse 
him of scientific empire-building. 
“Don't compare me to a general lead- 
ing his troops into the field,” he says. 


"I'm trying to get rid of that analogy." 


Janzen—who wears his emotions on 
his sleeve—is in a hurry to finish the 
interview so he can start packing. 

But he finds time to describe the lo- 
gistics of an ATBI survey, between 
mouthfuls of brown gruel spooned 
from a plastic bowl. First, Janzen, 
Gamez, and other INBio officials will 
examine high-resolution NASA aerial 
photographs of the park and use these 
images to divide the area into parcels 
| corresponding to different habitats. 
| With a battlefield mapped, Janzen and 


his colleagues will train an extra-large | 
class of Costa Ricans to do most of the | 


fieldwork, guided by taxonomic spe- 
cialists from around the world. 

The hardest part is not cataloging 
the mammals and large plants, which 
are relatively well known, but uncover- 
ing and counting the vastly more nu- 
merous and less understood smaller 
creatures such as insects, mites, and 
fungi. Researchers will have to set up 
thousands of different kinds of insect 
traps, for example, and then painstak- 
ingly differentiate among many thou- 
sands—perhaps millions—of some- 
times identical-looking bugs. The 
surveyors will even catch and dissect a 
few wild cats to count the dozens of 
parasites and viruses inside them. 

Ultimately, Janzen envisions a net- 
work of ATBIs and other national bio- 
diversity surveying efforts pooling 
their results to create a worldwide bio- 
diversity database on the Internet. 
Such a database would be a vast im- 
provement over the current system of 
scattered specimen collections pigeon- 
holed in the dim recesses of museums. 

Janzen’s fondest dream is to take 
the knowledge gained from surveys 
and put it to practical use around the 
world. Drug prospecting is one obvious 
example, but Janzen has other ideas 
as well. 

In particular, he imagines popular- 
izing the knowledge garnered from 
ATBI surveys in Costa Rica or else- 


where by creating a new kind of eco- | 


tourism, one where rangers would ex- 


plain the life-styles of a national | 


park’s wildlife. “Everyone goes to the 
zoo or park and sees a parrot, but no- 
body there explains to you what a par- 
rot does,” 


plains that parrots have marriages, 


have divorces and affairs, and are | 


even bigamous. Or that teenage par- 
rots talk in a different tone of voice to 
their parents than to each other. That 
they live almost 40 years. I mean, 
they're practically human.” 

His earlier haste forgotten, the ecol- 
ogist is now excited. “We could build a 
bed-and-breakfast here, and a small li- 
brary” where guests would read or 
watch movies about the park. “You 
could be in New York, get bored, and 
hop on a plane,” he says. “Four hours 


later, you'd walk off the plane into an- | 


other world." 

Janzen, one realizes, has a great 
bargain to sell: healthy tropical forests, 
stimulated local economies, and a host 
of substances that could enhance hu- 
manity. In his first career as a re- 
search scientist, he discovered the 
wonders of tropical wildlife for himself. 
Now Janzen hopes to bring them to the 
rest of the world. 35 


he says. “No one ever ex- | 
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On-line gaming 


Храпа may bé = first video game 
network, but it’s not likely to be the 
last. Aside from Xband, the most no- 
table effort to date has been Edge 16, a 
joint venture between AT&T and the 
game company PF Magic to develop a 
modem for directly linking Sega Gene- 
sis or 3DO systems. Although AT&T 
recently announced it will not market 
the device (because it wants to concen- 
trate on its core businesses), PF Magic 
intends to either find another partner 
or sell such a modem directly. 

Sega itself is edging toward the on- 
line gaming business with its new Sega 
Channel. A unique cable TV network, 
the Sega Channel lets owners of its 
Genesis system download any of 50 
games to a special adapter that con- 
nects the video machine to the cable TV 
wire. For now, at least, the Sega Chan- 
nel is a one-way data stream—you can 
receive games but you cannot play 
against other channel subscribers. But 
Sega's business partners, information- 
highway trendsetters Time Warner 
and Tele-Communications Inc., are 
both intent on upgrading the Channel 
for interactive, two-way play. 

Can’t wait for a two-way Sega 
Channel or Xband to come your way? 
If you own a DOS-based computer, 
you can explore a huge variety of on- 
line games today. Because games 
were among the first programs for 
PCs and modems were among the 
earliest PC peripherals, on-line com- 
puter games have a longer on-line his- 
tory than their video cousins. Conse- 
quently, they're both more diverse 
and widely available. 

One new service, dubbed the 
ImagiNation Network, is devoted en- 
tirely to the pursuit of game-playing 
happiness. Started in 1991 as the 
Sierra Network by software publish- 
er Sierra On-Line, the ImagiNation 
Network took on its current nom de 
plume when AT&T and others in- 
vested in the service last year. It has 
since expanded to more than 40,000 
members, all of whom have IBM- 
compatible PCs and playground in- 
stincts. Currently, ImagiNation Net- 
work software runs only under DOS, 
but Windows and Macintosh ver- 
sions are planned. 

The ImagiNation Network boasts a 
twofold appeal: It sports a wide variety 
of amusements, and displays a sense of 
personality that eludes other services. 
It opens with a colorful on-screen map 
depicting a small village-style setting 
in which each building represents a 
different group of games. Inside a 
Western-style hut labeled SierraLand 
are action and arcade-style diversions; 
in the Clubhouse, one discovers a slew 
of board and card games. There's also 
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MedievaLand for the Dungeons and 
Dragons crowd, and CasinoLand for 
gamblers. For those who want to edu- 
cate themselves while they're goofing 
off, there's even a SchoolHouse under 
construction. 

The caricatures and commentaries 
of the players enhance ImagiNation 
Network's unique flavor. Before play- 
ing any of the games, you use the soft- 
ware's FaceMaker program to create a 
screen figure to represent you. The re- 
sult doesn't have to look like you, but 
it can come pretty close if you want it 
to. FaceMaker lets you choose every- 
thing from your hair style and eye col- 
or, to the type of glasses and clothing 
your character wears, and to your 
characters name. (In Xband, by con- 
trast, you choose from a set of pre- 
drawn characters.) 


$^ what your opponents might 
look like, coupled with the fact that 
you can converse with them during 
play by typing on the keyboard, makes 
for an eerie sense of real-world enter- 
tainment. In a recent game of Hearts 
on ImagiNation, for instance, I played 
with a threesome that (apparently) in- 
cluded a young rocker with long brown 
hair, a balding and bespectacled mid- 
dle-age man, and an older woman in a 
church-going hat. They had obviously 
played together before, and the mix of 
cards and banter made it feel as though 
I had literally sat down at a table with 
three amiable strangers. 

Like Xband, the ImagiNation Net- 
work includes its own e-mail system. 
There are also "lounges" and other 
group meeting areas where the name of 
the game is conversation, often tied to a 
common interest or life experience 
(sports, married life, and so on). The 
price of play on ImagiNation ranges 
from $9.95 a month for five hours of us- 
age (with extra hours costing $3.50 
each) to $99.95 for those addicts who 
demand 50 hours per month. 

If you are like most people and don't 
have this much free time, almost any 
major on-line network will satisfy an 
occasional itch for on-line recreation. 
CompuServe, Prodigy, America On- 
line, and GEnie all include several 
free hours of entertainment with their 
standard monthly service fee. And the 
competition is heating up. Delphi re- 
cently added on-line games after its 
parent company bought Kesmai Corp., 
a longtime game maker whose credits 
include Air Warrior and Island of 
Kesmai. Moreover, Prodigy now offers 
some of the ImagiNation's interactive 
games (as well as its FaceMaker pro- 
gram) through a part of the Prodigy 
service called Game Point. 

Among the major on-line services, 


CompuServe offers the broadest range 
of gaming-related features. Its Enter- 
tainment Center harbors a score of 
multi-player diversions, including 
space, war, trivia, adventure, fantasy, 
board, and parlor games. You can play 
certain off-the-shelf computer contests 
over the network, too, with Compu- 
Serve’s Modem-To-Modem service, 
which contains a database of possible 
opponents. CompuServe also hosts 
tournaments and leagues for players of 
popular sports simulation games, such 
as Jack Nicklaus Signature Golf, as 
well as a dozen other gaming discus- 
sion groups. 

Still, no network has a broader scope 
or a longer reach than the Internet, 
and it too has become a pipeline for on- 
line games. Perhaps the best known of 
these is Doom, a violent shoot-'em-up 
that is graphic in every sense of the 
word. An even more chilling sequel, 
Doom II, is on the way, as are a num- 
ber of similarly titillating bloodfests. 

But while the Dooms have their day, 
thousands of other interactive adven- 
tures are being waged all over the 
world on the Internet each day. Most- 
ly, these are text-based adventures 
known as MUDs or MUSEs. 

MUD stands for either Multi-User 
Dungeons or Multi-User Dimen- 
sions, depending on whom you ask. 
Both titles refer to the same thing: 
electronic role-playing games in- 
spired by the role-playing game 
Dungeons and Dragons, which has 
acquired a cult-like following. 

MUSE, or Multi-User Simulated En- 
vironment, on the other hand, refers to 
the growing number of virtual reality 
games on the Internet. Some of these 
fantasies are text-based, too, though 
graphical adventures are the latest 
trend. Since many MUSEs require a 
programmer's sense of logic, if not actu- 
al programming skills, MUSEs are fa- 
vorite haunts for techies. But anyone 
with a sound sense of logic and an abid- 
ing curiosity can play. 

Eventually, though, even the most 
dedicated gamers will have to leave 
the house to run errands. But even at 
the mall there may soon be no escap- 
ing the on-line experience: Electronic 
Data Systems and National Amuse- 
ment Network recently announced a 
joint effort to connect more than 
100,000 arcade game machines in the 
United States, Canada, and Mexico 
within five years. Eventually, the digi- 
tal network will enable video arcade 
players to challenge each other in lo- 
cal, regional, or national tournaments. 

But that's for the future. Right now, 
there's a guy in Ohio trying to dribble 
past me for an easy lay-up. I dont 
think so, buckeye boy! Ius 
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Е маре Presenting the Mayo Clinic Health Library — four 
FAMILY PHARMACIST CD-ROM titles packed with important information 
| Ег about your health. These highly interactive 
CD-ROMs feature exciting video, 3D animations, 
informative text and expert advice. Best of all, each 
title is extremely easy to use. So if you've got 
health questions, go to the one place with the 
CD-ROM answers — the Mayo Clinic Health Library. 


see your favorite software retailer 
or call (800) 432-1332, Dept. 199. 
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SMALL COMPANY • BIG DISCOUNTS! BUILD A BIKECAR ^ س‎ f Telephone Listening & Recording Devices 


1 SEATER - 2 SEATER - PICKUP 


gu BIKECAR - The Amazing Mini Car You & 
CABLE TV DESCRAMBLERS AND CONVERTERS |Build With Bike Parts. Fast, Fun, WA yA 


Discover Top Brands Available American Express] | (To Build! Complete 1 Seater д” 
Masercard SATISFACTION GUARANTEED! соо Plans $12.95. For 2 Seater т 


* 1-800-775-0444 ek Phone or Pickup Plans Add $5.00 i ' 
| each or Order All 3 For Only ed | | d... 
RUE ELECTRONICS | $19. 95. To Order Send Check or MO. Wi ry E) uso | en огу phone inhouse ured | 


п | Card Orders Call 1-904-654-8324. SAPO. Box 72 QS. IC (214) 255-7490 599. 
WOOD HEAT 


Guaranteed or Money Back 
3s WOOD FURNACES 


HEAT YOUR ENTIRE HOME 
Call 1-218-326-6786 or Write 


Charmas ter^ 


2307 б 
GRAND RAPIDS, M 55744 


SINGERS! E, 


Hundreds of hard-to-find home automation and wire- Unlimited Backgrounds" 
From Standard Tapes, Records, & CDs with | 
less control products. Computer control of your home, the Thompson Vocal Eliminator™ Call Now Y 
Larges! Selection of Security systems, surveillance cameras, audio/video for Free n catalog £ Demo Tape. ! 
X10 Compatible control, HVAC, pet care automation and much more. 4189-Ext 60 T". " 
Products inthe World Call for our Free 56 page Color Catalog аара. ve PS-15 „27% 
i arkwa | 
For Questions Call 800-4367-9836 Lithonia, GA 3 2 


А-АЙ Home AUTOMATION Systems, INC. 24 Hour Demo/Info. Request | 


| Fax. 714-708-0614 | Line (404)482-2485 - Ext во D auk | ea mns 
Re Bale Dis, St M, DRUE ена a OR SEQ The Thompson Vocal Eliminator'" - Better Than Karaoke! 


Celebrate July 4th & All Events 
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BIG BANG! 


Mammoth Cannons shoot 
with terrific E dene 
a bang- "Uses pow at 5 
етапи ses оа 
Hundreds 


Outdoor Wood Furnace 


Eliminate Heating Bills 
800-248-4681- 218-782-2575 


ota shots foc f for few cents. All metal construction with large, 
gged cast-iron wheels. Machined brass mechanism for easy 
londini and firing. Authentic turn-of-century design. Hand- 

| we ce و ر‎ Made in USA to last a lifetime. 
Available i in 3 sizes: 9" cannon, $49.95 postpaid; 17" cannon, 


$89.95 postpaid; 25" cannon (shown here) with rapid firing and | eae ee en eGo o Pre-cut dome кө kits in a variety of floor plans up 
automatic loading, $119.95 postpaid. The larger the cannon | FOR SPEEDIER DELIVERY to 3,000 sq. ft. Complete Kits start as low as $6,795, 

3 peeks for $15.00. Sead check, money order ax call. . Visa, PLEASE USE YOUR Attractive, easy-to-assemble, energy-efficient. $12 for 

nye: Benet pe у кшш рыш Ошу san eret - | new 100-page catalog package. Color video $10 тоге. 


ZIP CODE Зу TIMBERLINE GEODESICS 
2015 Blake $t., Berkeley, CA 94704 1-800-DOME-HOME i 


The Conestoga Co., Inc., Dept PS, РО Вох 405, Bethlehem, PA 18016 
жж Call 1-800-987-BANG (2264) xx 
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PENTIUM-60 MHz Intel 
MINI-Tower case 200w 
8mb RAM 

TEAC : 5" FD 

2 ѕег, 1 раг, 1 дате | 
1mb card, 32 Bit |) 
16.7 million color oF 
14" SVGA monitor .28 
420mb IDE hard disk 

w/ 32 Bit controller 

DOS 6.2 & Windows 3.1 
Mouse, 101 Keyboard 


0-23 jo 8.4453 


GOLD AND PRECIOUS METALS MERCHANTS* 
will Gold 


Highest Prices 
WE WILL SEND YOU PAYMENT IN U.S. FUNDS. 
ALL TRANSACTIONS STRICTLY CONFIDENTIAL 

Purchaser becomes owner of goods received. 
All metals to be melted down and considered 
scrap. Record of transaction to be enclosed. 
Print in block letters & Include you parcel, your 
name and full mailing address. Send to: 


(In U.S.A.) 
5.!.б. & P.M.M Ltd. 


Fax: (416) 727-7579 


(In Canada) ORDER: 1-80 


Lad gt UE EE U TEL:(818)727-9054 FAX:(818)727-9064 
240 Portage Road 301 Sheppard Ave. W. | à 
Lewiston, NY Willowdale, Ontario 21820 Nordhoff,fA, Chatsworth, CA 91311 


M2N 1N4 Canada 


14092 U.S.A. Bason Computer Systems, Inc. 


Guaranteed 
| to pay its 
own way! 
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Now, you can Mill, Turn 


you'll receive a great 


or Drill metal, wood, and еа аа т опе- 
- l ali instructional video 
plastic with one quality یب بو و بو‎ 
and precision tool! MEE e| 2002100 pak to get you 
апе p i ШШШ. =. started. On top of that, call 
Build your own projects, Drill our toll-free technical 


make your own repairs assistance line any time you have a question. 
- j The versatile, multi-use 

design of the Smithy machine 
lets you make any shape or 
size. Hobbyists use their 
Smithy on cars, modeling, 


Imagine what you can do with 
your own personal machine shop. 
We're so confident you'll be satisfied, we'll 
give vou 30 days to try it out. 


Lathe x (MCN , Call or write Today for a 
guns, and other machines. ssi id 
Businesses make repairs, build prototypes, FREE 64 page Catalog. 


do light manufacturing. The possibilities 
are endless. 
| Pays for itself in six months 


Want to save time and money? | 


--800-4SMITHY 
(1-800-476-4849) Dept. PSAB 


Do work in your own shop! Name 

No more waiting for high-priced | 

machinists or repair profes- Hi | Address | 
| sionals. Down-time is expensive B | City 

--don't wait for expensive parts-- Mill 


do it vourself! Models start as 
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low as $1,095.00 (9 8 
You don’t раге to mith\ 
| be a machinist! 3023 East 2nd Street 


The Dalles, Oregon 97058 
Dept. PSAB 


Basic Tool Pak - FREE m b Smithy pur purchas 


Do quality work right away. 
The Smithy is simple and 
functional, and with it 


$ Street 


| |су 


Bentley's, a pioneer in ultrasonic pest control since 1982, 
announces it's most powerful SUPER MACHINE that 


az. RATS, 
SQUIRRELS, 
FLEAS 


Thousands report bats, ants, spiders, бест. fies, and 
crickets gone OR YOUR MONEY BACK! Bentley's SUPER 
PEST REPELLER blasts out ultrasonic sound that is 
unbearable to pests and they will do everything to avoid 
it but it is harmless to humans and pets. Use them 
everywhere: homes, restaurants, offices, farms, etc. 


Look at what satisfied customers have to say! 

"Have 12 cats, 1 dog and NO fleas." Binghamton, NY 
"Haven't seen one ant or spider since | plugged it into 
the wall." Paramus, NJ 

"All my míce are gone." Riverside, CA 


BEWARE OF CHEAP IMITATIONS! 
Bentley's SUPER PEST REPELLER is the best! 20 to 
100 times more powerful than competitive units. 
Registered by the Canadian Dept. of Agriculture to 
repel mice and rats. (PCP act Reg #21465). UL listed. 
EPA est. 8. Dual transducers blast out ultrasonic 
sound at 148dh and 32 to 62 KHZ (32,000 to 62,000 
cycles a second). Over 3 million repellers sold. 90 day 
money back guarantee. 36 month limited warranty. 


Attractive and compact. Walnut and beige finish. 
Only 2-1/2" high and 5" wide. Just plug it in. THAT'S 
ALL! Costs less than a penny a day to operate. 


WHY PAY MORE? $39.95 ($4.95 shipping). Save! 2 
repellers only $74.95 ($5.95 shipping). BUY 3 GET ONE 
FREE! ONLY $119.85 ($6.95 shipping)! СА res. add 8% 
tax. Canadian add add’! $3.00 shipping. Info/foreign: 
415-647-7904 Fax 415-826-3061. CALL TOLL FREE 
800-348-6868 Bentley For Better Living™, Dept. ML64 
PO. Box 31 652, San Francisco, CA 94131. 


LIGHTNING BOLT GENERATORS! 


BUILD Monstrous Tesla coils! Terrifying induction 
coils! Powerful Wimshurst machines! Mysterious 
Jacobs ladders! Much more! 

DISCOVER one of the very best down-to-earth 
collections of high voltage books anywhere. Let Tesla 
explain his mysterious inventions to you. STUDY 


NU reprints of rare textbooks and 
М 


experimenter’s notebooks. Learn 
+ BS 


secrets from today's mad scien- 

tists. USE their forulasand their 

KC computer agenda to build your 

REN ow devilish laboratory filled 

a" with strange lightning bolt gen- 
H | erators. The secrets are here! 

HF You'll also find detailed how-to 

Я books on chemistry, lasers, practical 

math, unusual scientific apparatus, 

Ll ancient radio apparatus, magnets, 


g crystal sets, windpower, electric 

$ bicycles, neon signs, vacuum 
, rare formulas and reci- 
much more. 
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SEND $1.00 for your personal copy ; vf Lindsay's 
Technical Books catalog! Hundreds of guaranteed 
quality books! You'll be amazed! Write for a com- 
plete catalog TODAY! Do it NOW! 
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ү inde S TECHNICAL BOOKS 


Box 538-WV8, Bradley IL 60915 


Г] Send a Technical Books Catalog! $1.00 is enclosed! 
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HIGH VOLTAGE! 


* Fun Karts • Racing Karts • Minibikes * Kits 
= All- -Terrain Karts * Accessories = Tools & More! 


coupon worth $5 off your first order, Order your catalog 
by phone on VISA or MasterCard Or mail to address shown. 805-981-3600 


Now you ean 
do something 
about 

the weather 


ur ULTIMETER" II Weather 
station helps you plan your 
day, safeguard your family and [| 
property by alerting vou to local 


SIZES: 5-12 
WIDTHS: B-EEE 


conditions that often vary from distant forecasts. 

Tells you to: Warn loved ones when wind chill 
threatens frostbite, secure outside belongings 
against sudden gusts, protect plants against 
weather extremes. Over 


20 weather functions: 
zw» * Wind Speed 
and Direction 
(40 ft. cable) • 
| © Temperature 
(25 ft. cable) 


IN 
BUSINESS 
OVER 50 YEARS!! 


Tired of being short? Our quality leather 
Chill Faetor e footwear has a hidden height-increasing 
Alarms*Highs/ ||| innermold inside the shoe. NO OVER- 
lows/times/ | || SIZED HEELS! Look like ordinary shoes. 
БЫЛЫК е0. Will make you up to 3" TALLER, depend- 

tional self-emptying rain gauge * 30-day money back ing on the style. Over 100 styles to 
guarantee • One-year warranty choose from including dress shoes, 
HOME WEATHER STATION ..... Only $179.00 boots, sport shoes and casuals. 

Add a Second Keyboard/Display Unit...Only $69.00 Extre mely comfortable. MONEY-BACK 
GUARANTEE. Call or write today for your 

FREE 56-page color catalog. 


| NEW! Add our PC DATA LOGGER = Only $69.00 
TOLL-FREE 1-800-343-3810 
ELEVATORS® 


| | RICHLEE SHOE CO., DEPT. PS4D 
P.O. BOX 3566, FREDERICK, MD 21705 


SIZE: 24° X ВЗ” 


ACTUAI 


Del. in US, add $8.25 shipping & insurance 
For information or to order with V SN MC: 
TOLL-FREE 1-800-USA-PEET (872-7338) | 
FAX orders: 908-517-0669 
Or send check, m.o. or credit card no. and exp. date to: 


PEET BROS. COMPANY 501212P Woodland Ка, 


W c ais 
Our ISR Year C195 Peet Bros. Co 


Free Brochure 


CAB 3 TV 


DESCRAMBLERS ry Thousands of happy 
| Best Prices in the U.S.A.! We Will Beat Any Price! | | | gardeners and homeowners 
| rx | dim have discovered the Hydra- 

Drill secret. They drilled 


their own wells and their 


| а | | gardens prove it! You 
| Jerrold, Scientific Atlanta, Panasonic can, too. Call or write us 
Pioneer Green, FTB3, SA3, Super-Pio '| today and we'll send you 
Jerrold Impuls e & Starcom series (Stealth) | ` | 
Sci. Atlanta inc. 8536/+, 8580, Drop-field (M80) a big, free package of 
О SAP MONEY Ga CR GUARANTEE | — 
K GU N HER 
| | drilling your 
1-800-772-6244 mr ss esr уок 
U.S. Cable TV, Inc. Dept.: KPS124 Uv wen 
4100 N. Powerline Rd. Bldg. F-4 Pompano Beach FL 33073 with the 
as Hydra-Drill. 


ud Toll Free 


1-800-333-7762 


Also, ask about our thew To. " videotape! 
Or Clip Coupon and Mail Today! 
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7644 Anderson Road 

Opelika, AL 36802 


Г) YES! Send the FREE INFORMATION PACKAGE. and the 
i illustrated guide HOW TO DRILL YOUR OWN WATER WELL. 


Best Selection! Lowest Prices! 


iy U.S. GO KARTS 
500 ESPLANADE DR. f 
#1400 DEPT. | Û 


fly 2 plus recel 
Only $2 plus you receive a OXNARD, CA 93030 


DO IT ALL YOURSELF 


Cut your own plywood connectors, 
rib cci ponas, ond pulla This 
Баса ИІ Gort in less hon 
2 wets for 545 
Une for Garage, Workshop or make 
eo Guesthouse, Sele Select Lone sm 
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3 -NG PUrwOOD 


си erani area 
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KEY DOME, Dept Brae tite 


Ba PO Ан 40053 Mom 
"2M FH 305 585 3541 


1 33147 


WATER WELL 
DRILL KIT 


Name و سس‎ 
j Address - i 
i چڪ‎ ———-— D 
I City State Zip I 
I Key #70745 SEND TO: NORTHERN, i 

P.O. Box 1219, Bumsville, MN 55337-0219 


| by 30,000! Effective at 


| by 2 AA batteries, 
| not included. 

| Ship Wt. 4 165, 

| 4172111 


Nu Northern’ 


| Where the Pros and Handymen Shop 


| WINTER SALE: 


The Radio Fence” 
Keeps your pet ON your 
property, OUT of the street. 

For yards up to 2 acres. 
Includes transmitter, receiver 
with collar and contacts, a = 
long-lasting battery, bounda 
wire and 50 training flags. 


#3775 


HOMELITE Long Run Generator 


Runs for a full work 

day without refilling the 

5 gallon tank. Long-life, 

8 HP Briggs & Stratton 
engine. Ship Wt. 155 Ibs. 
#164593 


Night “a | 
Vision | Е | | 
Binoculars _ Cordless Phone 

Multiply available light Digital. 20 channels and 

900 MHz band. 4 times 

“roving area" of 

ordinary cordless 

phones. #332102 


up to 490 feet. Powered 


5 HP Pressure Washer 
Packs 1500 PSI 

Long-lite 5 HP Briggs & Stratton 
Industrial Commercial (1/С .) engine. 
Low-oil shutoff protection. 

30-foor hose has 2 swivels. Wand 
has adjust able 0-60" high- low 
turbo nozzle. 


#157149 


System Rids Pests! 
Each silent unit plugs into | 
any standard 120 Volt | 
electrical outlet. Each 
operates on just 5 Watts 
of power. Has a range of 
300 to 500 square feet. 
Ship Wt. 1 Ib. 

816846 


| Solar 

| Security Light 
Senses movement up to 
65 feet away and tums 
on its floodlights. 
Includes a 15-foot cord 
and bulbs. No connection 
to house winng needed. 
#33227 
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Shipping not included. 


| FREE CATALOG! 


Send or call for your FREE Discount Catalo 
: ORDER TOLL FREE 


Mu. 
Fax: 1-612-894-0083 
Sale Prices Good Thru 12/30/94 Key #70745 


Earn $4,000 Per Month 
From Your Home 
With A pei ec 
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MILL- LATHE - DRILL 


he Original Home Machine Sh 
р> ned in USA by Sho ox 


Я 
| е | 
p 


3 Versions to Choose 


CNC Capability 
3 Axis Power 
Feed Available 
12 Month 
Warranty 

100% Parts 
Supply 

All Tooling 


Begin part-time and still retain the securi 
Available Bin p ie security of your 


present position. We offer 20 services you can 
17" Swing perform for your community from your home. No 
lad 11 x 18 Mill Table experience necessary—easy to learn. We provide 
— | training and computer. For FREE explanation 
1-800-343-5775 FREE BROCHURE cassette and literature call: 


DEMAND THE BEST 1-800-343-8014, ext. 109 


SHOPTASK P.O. BOX 591, MONTESANO, WA 98563 | ۴ ; 
SINCE 1981 Computer Business Services, Inc. 


| Finally - Now Available. A huge success on the Autobahns of Europe. The 
all new advanced Multi-View'" Adjustable Blind Spot Mirror provides 
i expanded distortion free vision - allowing you to see double the view 
| normally seen in your regular side mirrors. Multi-View™ attaches 
quickly and easily to all vehicle s side mirrors. It's unique ball swivel 
allows it to be adjusted to suit any driver's viewing position - 
| maximizing the view from both sides. Forgotten are old fashioned ЩЕ 
"fish-eye" mirrors that distort, cloud up and won't adjust. Multi-View™ IE 
| Blind Spot Mirrors are smart, sharp and optically advanced. | 


See All Around Your Vehicle! _ | 
Avoid Car Jackers and Blind Spots! |! 


see wear 

YOUR 
| REGULAR 
© MIRROR 


FITS ALL 


| VEHICLES ИЧ us. | 
TABLE! 

| You'll wonder how you ever drove without them! өтүн, 
“Visa «MasterCard Discover #Агпех | |Small: 2V," х 1%," (Cars, Minivans & Pickups.) | DESIGN 


| [30:DAY MONEY-BACK GUARANTEE | || Large: 27/," x 27," (Trucks, RVs and Campers. 


| [Or Send Check / Money Order / Credit Card # to: | Introduct оу Offer 


MULTI-PRODUCTS - DEPT. PS ony EXENCES 
эе sk SKYPARK CIRCLE #G, IRVINE, CA du L опу EJ 14.95 LZ e 


EXPLORE ` нА ТТ | 


Delphi Internet" offers 

you full access to the 
Internet and now you 

can explore this incred- 
ible resource with no 

risk. You get 5 hours of 
evening and weekend 
access to try it out for free!” 


| 
| 
-— 


IF YOU'RE NOT 


RECYCLING 
YOU'RE THROWING 
IT ALL AWAY. 


1-800-CALL-EDF 
smu EOF 


Use electronic mail to exchange messages with over 20 million people 
throughout the world. Download programs and files using "FTP^ and connect in 
real-time to other networks usine "Telnet." 
with "Internet Relay Chat” and check out "Usenet News," the world's largest 
bulletin board with over 10,000 topics. 

К If you're not familiar with these terms, don't worry; DELPHI has 
expert online assistants and a large collection of help files, books, 
Ез and other resources to help you get started. After the free trial you 
“F сап choose from two low-cost membership plans. With rates as low 
as 51 per hour, no other online service offers so much for so little. 


Meet people from around the world 


S-Hour Free Trial! 


Dial by modem, 1-800-365-4636 
Press return a few times 


At Password, enter PSD94 


NM 


ФЕ 


IN TER NE T" 


"Free offer applies to new members only; limit one per household: and is valid for a limited time. A valid credit card is 
required for immediate access, Free time may be used only during the remainder of the calendar MAIL month of 
becoming a member. Telcom surcharges apply during business hours (6am-6pm) via Tymnet or SprintMet and for access 
outside the mainland U.S. New members must agree to Terms and Conditions of membership when joining. Complete 
details and other restrictions are provided during the toll-free registration. DELPHI INTERNET is a trademark of Delphi 
Internet Services Corporation. Questions? Call 1-300-695-4005 (voice) 


CLEAN WATER. 
IF WE ALL DO A LITTLE, 
WECAN DO A LOT. 


1534 © Delphi Interner Services Corporation 


WORKING BOOKS 


Discover hundreds of unusual, high-quality techni- 
cal books that you'll NEVER see in any book store! 
Both newly written & reprints of rare old books! Your 
satisfaction guaranteed! Here are just a few— 


CHARCOAL FOUNDRY 

Build a furnace from a five gallon pail that can melt 
aluminum, pot metal and brass using grocery-store 
charcoal. Cast machine parts, ingots, art objects. AII 


the secrets! 
Book 163 $6.95 or LIES 
BUILD A GT 

| METAL LATHE = 


Build a precision 7” 
metal cutting lathe 
without the 
need of preci- | à 
sion tools! Cuts | 
to 1/1000". It's 
true! Prototype 
cost about $50! 


perback! Best 
seller! Order a 


copy! 
Book 177 


$8.95 


BLACESMITH SHOP & IRON FORGING 

From 1906! Complete text on forging of iron with 
hammer and anvil. Make bolts, tools, even steam 
engine repairs! Details on all tools and procedures. 
Great illustrations. Order a copy! 

Book 4074 $7.50 


CARE & OPERATION OF A LATHE 

Reprint of the 112 page handbook shipped with every 
new Sheldon lathe in 1942. Heavily illustrated de- 
tailed how-to. Applies to all lathes, 
Book 21052 $7.50 
HASLUCK'S METALWORKING ul 

Huge hardcover1907 handbook. ‘= 

Over 2000 illustrations. Build a _/ 

lathe, steam engine, clock, boiler, 
telescope, dynamo, gas engine, 
more. Covers repousse, vise work, 


blacksmithing, foundry, polishing, 
spinning, lathework, muchmore. ا‎ 


— — 


pages. 

Booklet 21265 $29.95 
LOCOMOTIVE 
CONSTRUCTION 

Massive industrial how-to 


thousand "blueprints". _ (a 
Huge hardcover reprint ай irri 
from 1892. Complete de- ET 


tails in catalog. 
Book 21443 $44.95 
PLATERS' GUIDEBOOK 


Professional electroplaters' mini-handbook from 
i lend tanks, hints, tips, etc 
ies TAA eh — ا‎ Book 214 51 


Write for your copy ral ofLindsay' 
72 page Metal Working Books 
catalog and see what you've 
> been missing! Send $1.00 (US 
© & Canada) or $4.00 foreign air- 
= mail. Write today! 


rer 
—  .. C ee ПН Е Е ЕХЕ 


T aka; METAL BOOKS" 


j Box 538-ЕТЈ, Bradley IL 6091 4. 


TN Send the books I've marked. A check, money Ё 
| 


order, or my Mastercard /Visa card numbers 
are enclosed in payment. Send free catalog. [| 


Send just а сору of your latest jam-packed 
| | catalog. A dollar is enclosed. j 


Y س‎ m E ЕА: i 
i Andrei uoo c چ‎ E i 
EEC ن‎ SP RR —————-— 


a division of Lockdown Securities, Inc. 
Manufacturer of Compact Metalworking Tools 
605 South Adams St. * Laramie, WY 82070 USA 
(307) 745-5999 * FAX (307) 742-5999 


MADE IN USA 


$298.00 
Christmas 
New Years 
heat s 
s Special 


Shipping included lower 48 
(Save $71.00 off Regular $369.00 Price.) 


New! Baked 
on Powder 
coated finish. 


Ask for special when you call. 


Note: All items shown 
except bent tubing and 
scrollwork, were formed 
on the standard tooling 
.that comes with each 
bender. Optional tooling 
may be added at any time. 


We are continuing to 
develop and patent new 
attachments for the benefit 
of our customers to expand 
their capability well into 
the future. | 


Over 10,000 Benders їп 
use today in USA. 


| | x (C) 1994 
High Quality Precision Ring Roller 
Xe EY ^ $269.00 


| Includes Shippin 
& up to upping 
5/16” Lower 48 


Round 


~ Optional Scroll 


dme ^ 
= ج‎ e E = 
z s seeped т. ш 
аш ot ا‎ 
„ЕЁ 
РЕН 


Bends ир to 3/16” х 1” Hot 
Rolled Flat Stock 

. (Add $98.00) 
Includes 112 Page 


| Approximate 
Idea and Design Book. | weight 


Now It Takes Only 12 Weeks To 
Get From “Before” To "Alter: 


Don W. — Age 27 


Before After* 
Body weight: Body weight: 


Save on cable rental fees! 

CABLE ТМ 
DESCRAMBLE 

WE'LL BEAT ANY PRICE 


JERROLD -TOCOM – ZENITH-HAMLIN 
OAK-PIONEER -SCIENTIFIC ATLANTA 


194 Ibs. 175 lbs. «24 HOUR SHIPMENTS! 
on | * 30 DAY MONEY BACK GUARANTEE! 
^ cv ^ id fat: e QUANTITY DISCOUNTS! 


MASTER CARD / AMEX / VISA/C.0.D. 
Have make and model number of 
equipment used in your area ready. 
CALL TOLL-FREE 


1-800-284-8432 
: ~ CABLE WAREH OUSE 
E 10117 West Oakland Park Blvd., Suite 315, Sunrise, FL 33351 
Ё NO FLORIDA SALES FREE" FEDEX SECOND DAY Ж 
W Anyone implying theft SHIPPING ON ALL ORDERS © 
Р of service will be denied ‘Same charge as our normal UPS ш 
» assistance. ground, Offer good until 12/31/94. 


Waist: 

41 inches 
Arms: 
15.5 inches 
Chest: 
44.5 inches 


Waist: 
33 inches 


Arms: 
12.5 inches 
Chest: 
40.5 inches 


NordicFlex Gold automatically adjusts to your strength 
level for a fast, effective workout. Since you waste no time 
adjusting resistance, your changeover time between 
exercises is faster than with other systems! 


Now you can see impressive results like Don's in 
only 12 weeks!* Research shows that the patented 
up to isokinetic resistance mechanism of a 
NordicFlex Gold? strength trainer works 
BS your muscles more efficiently than 
total-hedy other, ordinary Е trainers. 


V M wih 3 FREE VIDEOS 
MERI Bonus Otter For All New Customers 

anc usen a 

d UPEA SPECIALS 


CH WERT 


A 50 VIDEOS 


Get a leaner, firmer body in only 12 weeks! Call now for 
your free video and brochure, 


*Individual results may vary. 


Angeles, CA. 90072 , 


CALIFORNIA GO-PED 
| JUST ADD GAS AND YOUR READY TO GO. 
| WEIGHS ONLY 19 LBS.CARRIES 400 LBS. GOES 
@OMPH.FOLDS DOWN TOO.ONLY 449.00 + 10.5 &H 
CALL TO ORDER OR FOR A FREE BROCHURE . 


or write: NordicTrack, Dept. 18KL4, 104 Peavey Road, Chaska, MN 77770 
О YES, I want to learn about the industry leader. Send me a FREE brochure and VHS videotape. 


Name 


Street_ 


Phone( — ) —— 055 
| pu быш its from NordicTrack, 


-— ШЫН ШШ AAA ШЫ ee ы ee ee 


pe NordicTrack, Inc, A CML Company * All rights reserved. 


Ps a Sp pe ETE Шын эшн шын шын шып ee ee ee ee = m SS ана: „шр rr eee НЫШ ПЫ ER A ШЕШ ee 
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` TOOLS & MACHINERY 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $129.15. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 


RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


LATHES 


‘Starting at $390 


CAMPBELL TOOLS COMPANY 


?100-P SELMA RD SPRINGFIELD. OH 45505 


CNC 3D Milling Machine from $3,495. PC- 


Controlled. Protyping. Modeling. Industry or 
Hobbiest. BOBCAD-CONTROLS (310) 
606-9340 


UP-DATE YOUR SHOP!!! 
MACHINERY, 
TOOLS 


Li 
METALS, 
SUPPLIES, : 
ACCESSORIES, 
BOOKSII 
BLUE RIDGE MACHINERY & TOOLS 
BOX 536-PS « HURRICANE, WV « 25526 


FREE CATALOG 
(304) 562-3538 


POLY DRUM CONCRETE TYPE MIXERS. 
Replacable Drums Industrial / Food Grade. 
Polymaid, 1181 Baskins, Largo, FL 34648. 
1-800-206-9188 


WANTED TO BUY 


Anything Civil-War, WWII. Swords, Firearms, 
Uniforms, Leather, Buckles, Medals, Hats; Jerry 
1-800-686-0222 Free! 


Gold, Silver, Platinum (any loi: Assaying 
service. Free price quotes. Top payment. 
1-800-932-1010/617-326-3442 


WATER PURIFICATION 


Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45982, Center Hill, FL 
33514-0459 


“Гое been advertising in Pop. Sci. for 
the past 50 years on a ‘till forbid 
basis. It's one of the best publications 
for running classified ads. I would | 
recommend it to everyone in the | 
mailorder business!" 


Melvin Powers, author 
"How to Get Rich in Mailorder." 


SHOP A HOME 
Catalog Section 


America's Best Mail Order 
Retailers Will Offer Their 
Catalogs Right Here . . . In 
the February 1995 
POPULAR SCIENCE. 


For Advertising Rates ` 
and Information: | 


(800) 445-2714 


Reach 4.5 million readers every month with an ad in Popular Science Classified Opportunity Mart. February 1995 issue deadline (on sale January 9, 1995) is November Sth. Rates: $13.65 per word 
Minimum ad 12 words. Darker type (bold) words $1.00 per word extra. Display Classified: $760.00 per inch. Payment with order, or charge your Visa, MasterCard, American Express or Discover Card (give 


number and expiration). 


Advertisers 
remittance payable to POPULAR SCIENCE, Classified, 2 Park Avenue, New York, NY 10016. For advertising information call 800-445-2714 ext. 5163 or 5132. FAX # 212- 


using box number in ad must 


furnish 


name and street address for our records. Send order ane 
779-5568. 


Popular Science reserves the right to refuse any advertising order. Only publication of an advertisement shall constitute final acceptance for continued publication. All orders are 
copies of to the addresss ded. 


subject to the applicable rate card, 


which are available upon request sent 


Ms. Randi Cohan, Paul Walker, Classified Advertising Representatives 
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NOW! A Galaxy of Savings 


GET RID OF ENDLESS — 
MONTHLY ^ ici 
RENTAL FEES! 


Owning your cable 
equipment saves you the | 
high cost of monthly rental 
charges, and gives you 

complete control of 
your TV. 


»]ERROLD 


We have the Best in 


CONVERTERS & 
DESCRAMBLERS! 


Everquest * Panasonic * Jerrold * Zenith • Pioneer 
Scientific Atlanta * Oak * Eagle * Hamlin * Tocom 


1 800 624-1150 


| = 
2 
Natio nal Consumer 
4 ! 


875 5. 72nd Strout • Omaha, NE 68114 


STOP JAMMING ME! 


If you rent video tapes, they're jamming you too!! 


When playing back rented movies you will notice annoying flashes, 
streaks, jitters. This is caused by copy protection jamming embedded in 
the video. The MVE2000 will spot and completely eliminate Macrovision 
and all current copy protection giving you a crystal clear picture. 


| Guaranteed - 1 year - 30 Day Money Back 
aa Eliminates all copy protection 
x. 3 * Works on all TV's, VCR's, Beta 
* Completely Automatic no adjustments 
* Digital state of the art 


RCGLD $5.00 Pair 1 -800-96 7-2. 603 


Add $6.00 S/H Distributors Unlimited ©3825 South Campbell, STE 194, Springfield, MO 65807 
10% Restocking Fee _____ [ Eu adios 


( “hee К 


IRADAR JAMMERS 


IF YOU DRIVE A CAR YOU'VE GOT TO HAVE ONE 
HOW IT WORKS: MIRAGE 2001 “Radar Scrambler” 


The Mirage 2001 uses white e Operates on x, К, and ka 
noise to adversely affect the agit ا‎ and 
gE vei e Can be used with a radar detector 


è |nstalls in seconds with a 
т vacuum attachment (included) 
hai | 
to face with the Mirage 2001. ' Tomy КОК тк 
= the Mirage's new a © 30 month factory direct 
jamming circuit" works 


2 300. TOLL FREE warranty em 
ll frequencies being used 329 m REE! 
miu, 1800732 004412490, dE. 


| T.E.K. DISTRIBUTORS Beating Radar 
| Europe. PO. Box 32287 * Fridley, MN 55432 Lage ien 


5:7. A Classified Opportunity Mart 


To advertise in this section 
call Randi or Paul 
800-445-2714 


CABLE TV BLOWOUT 
en "The Originals" 
` NOVAVISION $195.00 $29.95 


Revolutionary new universal one-piece converter and E 30 ag! 
descrambler, Fully activates all Jerrold, Scientific ^. 0.95 | 
Atlanta, and Pioneer systems except baseband. 


JERROLD? TVT 


JERROLD? TNT 


SCIENTIFIC 
ATLANTA" M80 
NEW IMPROVED!!! 


PIONEER” PIO-32 $50.00 
WORKS ALL PIONEER SYSTEMS 


* Picture in Picture * On-screen display 
* Computer interface * Shere 

* Dial tuners 

* Volume/Mute 

* Parental control 


* Quantity Orders Only - All Other Models Available 
» 30 Day Free Trial * 1 Year Warranty 
* Call for Pricing of Smaller Quantities 


* Last channel recall 
* Favorite channel memory 
«(Ch 34 switch 


at INTERCHANGABLE 
ue TNT-M80-3 $50.00 
WORKS ALL JERROLD AND SCIENTIFIC 
ATLANTA EXCEPT BASEBAND 
Mastercard VISA 
AMEX COD 


Jerrold, Scientific Atlanta, Pioneer are registered trademarks 
and all references аге for identification purposes only 


MicroCom 800- id ым: 


‘BUY FACTORY DIRECT AND SAVE! __ E 
TANT САВА 
тм ALL WEATHER s 30 DAY MONEY BACK б 


“P YEAR WARRANTY 
UARANTEE! 


eu rum ОИ? Starting Af PROTECTION FOR: Cars, Trucks, RV's, 
SE S 19 Boats, Docks, Hot Tubs, Greenhouses, 
cB Motorcycles, Pools, Paintbooth, Concrete, 
WS Workshops, Gov't and Industrial Contracts, Sandblasting, 
| Camp or Temporary Shelter, Walkways, and More! 
HEAVY DUTY Steel Frame. Durable Dupont? Cover 
with Zipper Door. Sizes Available from 5' to 60' Wide, 
up to 30' High, Any Length. Withstands Rain, High 
3» Winds, Sun, Sap & Heavy Snow. No permit Property 
“| taxes or required. Assembles and Anchors Easily. 
Covers last up to 20 Years. We Ship to Your Door! 
CALL NOW Toll Free 1-800-932-9344 
203-781-8000 J 227 
FAX: 203-781-8005 


DEALERS & EXPORTERS - 


WELCOME EC EB 


JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN, ETC. 
* ONE YEAR WARRANTY ON ALL 
PRODUCTS IN WRITING! 


ж Buy 2 SAVE 10% ON SECOND 
UNIT. 

* EASY TO INSTALL INSTRUCTION 
BOOK WITH EVERY ORDER. 


* FRIENDLY, COURTEOUS 
SERVICE. 


IKA 


ELECTRONICS 


WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A 


30-DAY No-Risk TRIAL PERIOD. 


FOR A FREE CATALOG OR QUESTIONS CALL: 
7914 W. Dodge Rd. #334, Omaha, NE 68114 
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1 Popular 


Science 


Revolutionary Cable Descrambler 


NOVAVISIQ 


SEES 


accum ru 
m ue n m Eh 


NOVAVISION ic i 


н ЫЙ 


Easy to use On Screen Menus 


1234 PME 


Te chnol ogy! == MU 
3—CONVERTER SETUP | 
; МЕНИ EXIT | 
Replaces Jerold, Pioneer — 
and Scientific Atlanta VENUS a | 
Features з вто TUNING MOO ете 
i és EEL EERIE BUY ——-ERASE ALL 


* Built in Descrambler MENL--EXIT PREVIOUS 


e Computer Interface 

«750 MHz 

e Infra-Red Wireless Remote Control « Channel 3/4 Switchable 

* Integrated Volume and Mute Control « Last Channel Recall 

* On Screen Menu Displays For All = Sequential or Direct Channel Access 
User Functions * НАС / STD / IRC Programmable 

* Clock ~ Auto Frequency Control Tuning 

* Favorite Ghannel Memory Bank « Sleep Timer 

. Programmable Parental Lockout « Audio and Video Ports 

« Switched Electrical Outlet 
e Inview Video Pass-Thru Technology 


DESCRAMBLERS / CONVERTERS 


MENL--EXIT PREVIOUS 


Get the latest technology in cable converters and descramblers 
© Best prices 
e Save on ae rental fees 
e Quality merc viris by brand-name manufacturers 
e [rien ye personal service 
ә тн ay money back guarantee 
e All orders delivered fast and 
conveniently via FedEx Economy 


Two-Day% service m 


You'll a шк the mm UE ы 
view when you order from и! AAMA E (DSW 4 
Cal for fr free шй, | 


urT ROGER RD. #106, TUCSON, AZ 85705 


Fuel Your Experiments & 
This Rocket...with the 


HYDROGEN MACHINE 


Electrochemically 
braaka down water 
(H*Q) and fila a 


Game Controller for ony IBM & Compatible 

Gomes. sk It's a CAR yk H's a BIKE vk II's a 

PLANE Ж ALL 3-in-1 ! 3 For only 5139.00 

including FREE Video cassette Demo and 

FREE Game to first 1,000 orders! 

m—1-200-577-7572 —a 
1-201-797-2992 (Fax) 
= 95 


REAL SCIENCE DEPT 5 
РО Box 19062 + Phoenix. A? 85005-5062 
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Classified Opportunity Mart 


eer D. 


CABLE TV 


THE 
DIGGER Brochure diri 


+ No machining * Car towable 


| < Under $1,000 to build ш TC A Add tens of years of AAA credit in our credi tle | 
| * In use over 8 years b idis | | F | 


био 


a ` Picture In Picture 


E : 181 ‘Channel Capability 
Works on ALL ТУ» 

° i Rom > | 

"4 Sourcé Inputs 

• Stereo | 


Video Stabilizer 
CONVERTERS & 
DESCRAMBLERS 


89:8 -6:8- 
MHIL 


ASIEI 
BIDUO 


NU-TEI 
ELECTRONICS 
3250 Hatch Rd. * Cedar Park, TX 78613 


Build It Yourself 


IN STAN T L Y 14 


d zold (PS) 
Files too... 325М. Maple Dr. #15574 
Beverly Hilis, CA 90209 
Пиз us шын Umm X ШОШ шыш 


Order your F 
catalog today! 


. безш: 
* All Makes fg 
& Models 
U * Quantity 
_ 9 Discounts - — 
ош St STE 260 * 30-day EE Back Guarantee 
aha, МЕ 68114 «© Best Warranties 
COD * MasterCard * Visa * Amex * Discover 


Cable TV Descramblers CABLE 


We offer a ful! fine of original and DESCRAMBLERS 
Jain oed v rene سا ساسا‎ Planear, No 8008 
No Catalog 
Just low, low prices. 
Call the rest 
Then call us for the 
best price. 


GALT, INC. 
CALL 800-487-2225 


=== 6325-9 Falls of the Neuse Road | 
= Sul 0 m— 
Raleigh, NC 27615 


305-425-0751 


NO FLORIDA SALES! 


FREE!!! Lupum 


WITH EVERY ORDER 


225 Yard Range folding slingshot stores 
ammo in handle. Includes 70 rounds of 1/2" 
white Tracer® brand marbles, and extra _ 

band assembly. Post. paid 

$15.00 total 


THE ULTIMATE COMBAT/SURVIVAL KNIFE! 
GIANT 15174." OVERALL 
10" 420 J2 stainless steel blade. Handle & sheath 

hold a complete survival kit. Hurry! Limited Supply! 


- Super Low Price at $39.95 ::. 
^ 1-800-385-4103 “ia 
OR RUSH CHECK ОЯ MONEY ORDER FOR $44.85 TO: 


HORRICANE INTERNATIONAL 
PO Box 109, Cold Spring Harbor, New York 11724 


CABLE TVE 


TRUMARK® C" 
SNAPSHOT brand 
Rubberband Gun shoots 6 
shots in rapid-fire action. Long 12" 
barrel snaps bands up to 30 feet. ^ 
Black plastic stock & rotating starwheel. 
Includes 12 powerbands. $12.95 postage pd. 
Send your check or money order to: Trumark 
1835-P 38th St. Boulder, CO 80301 


CREDIT CARD ORDERS : 1 800 878-6272 


SALE 


Money Back Guarantee 


1-800-535-1843 
LOWEST PRICES!! Quantity Discounts!! 
DEALERS WANTED 9.6 MON-FRI 
EARN EXTRA $55 SAT 10-2 CST 


Please Pava MODEL usad in ycur araa when са агу 


Callus Last CNC Concepts Inc 


"69! PO Box 49503-PS 
and Save | MPLS. MN 55449 


Build the World s Most Energy Efficient 
And Environmentally Safe Home 

Up to 7096 energy savings. R-28 Dome Build- 

ing Kits from $7,060. Perfect for the owner- | | 

builder. Build in any climate. Fireproof, low 


DESCRAMBLER 


1-800-A-WIRE-4-U | 


maintenance, concrete exterior. Ultimate 

resistance to termites, deterioration, hurri- 

canes, earthquakes, & tornadoes. Choice of 
| plans. 471 to 3,171 sq. ft. 


| Free brochure or send $10 for a Planning Kit 


American Ingenuity 


18777- P Holiday Springs Rd, Rockledge, FL 32955 | 
407-639-8777 


Plazac Sales, Inc. 294-7348 


JERROLD PANASONIC SA'S ETC 
CABLE TV CONVERTERS PLUS 


ial Dealer Prices! «Compare our Low - 


Prices! «Guaranteed Prices + Warranties! 
pha ll shipped immediately! C.O.D. 


* WE'LL BEAT ANY PRICE * 


Sorry по М]. sales. Dealers Wanted. 


MILLENNIUM? us elude 


10-lot price for 
dealers only! 


800- 644-6682 


CABLE 


EQUIPMENT 


Your-£1 Source for Descramblers, 


Converters and pe etlaations | | 


MATCH OR BEAT 


ANY ADVERTISED 
OR WHOLESALE PRICE! 


SAVE $$$ -DONT RENT 
CALL FOR FREE CATALOG! 


Zenith Pioneer 

Tocom Century 

Jerrold Panasonic 
Oak Sigma, Scientific Atlanta 


and more! 
Call AA Evectranics Today! 


800-258-9512 


CREDIT CARDS ACCEPTED 


AREER can charge the 
cellular phone bates) in your 
car in 40 minutes instead 
of hours. Models for Ericsson, 
Motorola, NEC, Oki, Mitsubishi, 
Technophone, Nokia, Fujitsu and 
Sony etc... available in stock 


f» ECRI Pie * | 
cir | ы! C rf 2 TERM! г j j 
MOULO Immaguiry and UEN TOET i 


Cable Equ ipment 
Free Cata 
Stargate SST Authorized Dealer 
Compatible with 
Jerrold * Scientific Atlanta * Pioneer 
MC. * Visa * Disc. * AMEX * COD 
30 Day Money Back Guarantee 


10% —— Fee! 

I Year Warranty 
Distributors Unlimited 
3825 South Campbell STE 194 
Springfield, MO 65807 


1-800-967-2603 


e 


fe Jerrold 


e volume control 

e restores PIP 

e parental lockout 

e infra-red remote 

e remote A/B switch 

e favorite channel 

e watch one channel 
record another 


& NOVAPLEX | 


8818 Bradley Ave., Sun Valley, CA, 91352 


CABLE TV 


| CONVERTERS & 


DESCRAMBLERS 
e Remotes 
a Accessories 


e Zenith 


B Pioneer 


*Scientific Atlanta 
e VIDEO STABILIZERS 


CATALOG 
Quantity Discounts! 
Buy Where the Dealers Buy' 
90 Day Guarantee! 


800-839-2030 


Please have Make & Mod el 
of e jui ment used in v 


: _ ВАСКҮАВО HELICOPTER 
plans i 


CABLE TV 
DESCRAMBLERS 
Converters & Accessories 

SAVE MONEY! OWN YOUR EQUIPMENT 


You now have a choice to 
own your cable equipment 
to access all premium and 
basic channels. We offer 
the lowest prices on all | 
major brand names 
including Zenith, Jerrold, 
Scientific Atlanta, Tocom, and Pioneer. FREE 30 
day trial period and one year warranty. So, if you 
are tired of paying the rising cost of Cable TV... 


CALL FOR YOUR FREE CATALOG TODAY. 
Add-on Cable Company 
800/334-8475 


AMEX/VISA/MASTERCARD/COD 
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For Your Basement Or Garage 
Recover Valuable Heal Lost Up The Stack 
Cut Heating Costs With The Patented 
High Efficiency 
FLUE RADIATOR 
US PATENT # 4,125,153 
* Sizes to fil all gas and all furnaces. 
* Simply replace a section of fue pipa with the 
Flue Radiator (fan & thermostat nduded) 
| and plug into 110V outlet. 
* Free brochure 


ЈН, Stoneberg Mig., Co. Brockport, PA 15823 
fae Phone (814) 265-1998 3 


VISA MASTERCARD ACCEPTED 


SIXTEEN DIGITAL 

| VOICE CHANGING 

E MODES are built into 

XEM this standard desktop 

MM lelephone. Change 

hes Your voice from male 

E to female, female to 

| male, adult to child, 

| F child to adull & "cartoon" 

VOICES VER аз eua v Voice phone or 

switch to Voice Change Mode (lighted 

mode indicator 1  Tene/pulse, last number redial, 
hearing aid compatible, FOC registered, UL listed, 
| warranty. Precise & realistic voice masking is ideal 
security for women & children home alone, as a home, | 
business "screening" device, and discourage annoy- 
ing callers. Money back guarantee, $89.00 + $5.00 

shipping per address. Send checks/monay orders to 

MC/Visa order DutchGuard, Dept. PS 
TOLL FREE P.O. Box 411687 

(800) 821-5157 Kansas City, MO 64141 | 


MIND MACHINE BUYERS GUDE 


|'ZYGON'S SUPERMIND™ & Learning Machine" 
"SHARPER IMAGE'" SJ.R. *Synetics' MINDLAB'" - 
 MindGearPR2-X'" »Comptronic's DAVID PARADISE 
| E MOST ONERE, STRESS REDUCTION, MEDITATION =~ 
CREAT uc SELFMPROVEMENT оа ша 

Scientific Researchers aod Graduate Students 8 

CRITICALLY EVALUATE and COMPARE the ¥ 9 

most popular Mind Machines for: 


+ Valuable Fealures " Effectiveness 
s Ease of Use. 


оре 


Produc! Quality 
PLUS, pup 


FOR LESS)” 


YOUR DECISIONS WILL BE EASIER 

ONCE YOU SEE IT ALL HERE! | 
Sand Check ar Money Order lar $10.00 ($15.00 for Nan L.S. Orders] Ia: 

puro: Technology Research, Harvard Square 


Dept. 14Р, Р.о х, di Cambrid 
Credit Card Orders acc $305 5 & H, 
call 800- RAI ND Mi 


e, MA 02238 
800-644-3422 
CHIP 


PYRAMID HOME 
PLANS (801) 373-3040 


| 407 W. 100 5., Provo, UT 84601 
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(800-888-4605 тее masrer 


PISTOL CROSSBOW 
Available — Now on 


SALE! 


e Portabl 

« Powerful 
Draw Weight 

* 70 Yd. Pinpoint 
Accuracy 

è Outstanding 

Performance 


FEATURES: -Target Included 
- Diecast Gun Body - 5 Alum.-Tipped Bolts 
- Polyester String - Suspension Steel Bow | 
|- Adjustable Sights - Spare String @ $5 
- EZ-Hand Cocker - Spare Bolts (10 Pk) & $7 
For immediate delivery send check or money order: 


ROS CO., 167 Hwy. 33, Englishtown, NJ 07728 | 
MUST BE 21 OR OLDER TO ORDER 


CHARGE IT! | 
wer 908-431-4334 
{Satisfaction Guaranteed | 


_ STORAGE! BUILDINGS | 


Factory 
Direct 


Al] 
| Steel | | 


i Soma other sizes available 
Miracle Span 


1-800-222-7885 


PS 


CABLE DIRECT 
100% MONEY BACK GUARANTEE! 
30 DAY FREE TRIAL! 


Now you can tune-in 1o your 
favorite cable TV programming 
and SAVE 100's—EVEN $1000's 
on premium 


CABLE TV EQUIPMENT 
Converters * Descramblers * Fitters 


SU Е 
MODERN ELECTRONICS 
1-800-906-6664 


2125 5, 156th CIRCLE • ОМАНА, NE 68130 


SAVE UPTO 457, — 
Buy aion Hose Rl Build Jit yourself! 
| 20x32 • 25x 48 
35 x 56 • 50x124 


GAMES PARTNERS 


Video Game Saver (never diel with 
unlimited fun and no code needed. 

18 Megabit, 24M, 32M, 
expandable to 128M and a 3.5 high 
density disk drive. 

4 times inter-active 
slow motion, Instant screen save, 
Saving game data, Screen data and 
modified version games onto disk. 
Multi-games-in-one has up to 16 
games on screen selection to play 
Game cartridge can be backup on disk 
to protect your investment. Format is 
compatible to IBM PC and Mac. 


p Dealer welcome. 
"T # 2 > 
i +" ^ T 09 


COD welcome. 
Enhancement is our business. All features compatible 
with SNES and SNES games. SNES is a trademark of 
Nintendo of America, Inc 


T.V. BOXES 


CONVERTERS / DESCRAMBLERS 


Why Pay Rent 


Call for FREE Catalog 


1-800-972-2779 
FREEDOM 
ELECTRONICS 
4360 NE 11th Avenue 


Ft. Lauderdale, FL 33334 I 


You VCR TAPES ear 


CAN PLAY AS 


| 21 S. Main St, Winter Garden, FL 34787 ] 


CHRISTMAS GIFTS 


EARN AMAZING PROFITS! PERSONAL, 
HOME AND AUTO SECURITY PRODUCTS, 
FREE CATALOG 800-653-3012. 


NO-BRAINER GARDEN 


Grows Thriving Vegetables, 


E A Flowers & Her 
La [ sou De 
i Î «GUARANTEED E S 
p Baby Bloomer™ 800-458-6543 
а w 
Exercise y /Dur g green thumb afr AMERICAN 


without ev ‚еп рду nne attention 
| -POP SCI. May 4 ‘What's Mew" 286 SOUTH G ST. ARCATA, СА 95521 


Amazing Watch is a Digtal Recorder I 


a number, note о reri inder. = 
‚ Aways “on hand” to save a great idea free 
* Guaranteed conversation starter 

* Makes a unique gift 


Only $24.95 1 

wach + $1.95 ah [eni 
Visa, Алий Сога, AMEX, COD. ordern col mE 
2" T-800-MEMO-WATCH == 


For info Catalog call [718) 229-3102 ext 25 | 
eriu МС Ар һы irira DEALBH ELAPSED ITED 1593 


* CABLE T.V. BOXES - ALL TYPES: 
* LOW PRICES - DEALER PRICES - 


ACE PRODUCTS 
1-800-234-0726 


GO ANYWHERE! 


passenger 
models 


m -years-old and over, Please) 


No Money Down. As low as $115 mo. 
Call Toll-Free 1-800-255-2511 


(From anywhere in the U.S. or Canada) 
Recreatives Industries, Inc. 


60 Depot Street, Buffalo, NY 14206 


ALTERNATE ENERGY 


FREE CATALOG! ANTI-GRAVITY, FREE 
ENERGY, TESLA TECHNOLOGY, WIERD SCI- 
ENCE! ADVENTURES UNLIMITED: BOX 74, 
KEMPTON, IL 60946. 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators!) H&A, R2EPS Bowling Green, MO | 
63334-9350. 


| FREE HYDROGEN FUEL & OXYGEN from 


Water. Generator uses Solar Cells. Plans and 
Kit $15.00. Prairie Power, 1331-194 South Park 
Vilage. Edmonton, AB. T6J 5M8. 


ALTERNATE ENERGY 


UEL-LESS random molecule engine! Energy 
saving DOME! Information $1. FREE POWER 
Вох 38, Clyde, Alberta TOG-0PO 


EW! BUILD AMAZING LIQUID PISTON EN- 
SINE from pipe fittings. Easy Plans. Free in- 
formation. ABCO, Box 306-512, Seminary, MS 
39479 


ЕВЕЕ HEAT from WASTE OIL 


Smoke and soot free. Very inexpensive. Tested by EPA in | 

Alaska. Used worldwide. Heat shops and other 

: =r Forge, foundry, and iar oar 
Send $5.00 (refundable) for de- | 
tailed information & order blank 
for plans for burner, heater unit, 
and foundry lurnace. 
Waste Oil Plans, Dept Р, 
Box 1148, Fort Benton, 

MT 5944? 


140,000 BTU 


SAVE UP TO 80% on Heating Bills. Wood/ oil, 
wood’ gas, multi- fuel whole house warm air 
Furnace. Eagle MFG., 800-358-0060. 1000 Ag 
science Drive, Palisade, MN 56469 


Solar Powered, 50 Products, catalog $5, Sunix | 


Co. POB 3889-P5, San Rafael, CA 94912 


"ARTS & CRAFTS 


"GETTING Started in Stained Glass” $1.00. 
Whittemore, Box 2065X, Hanover, MA 02339 


ASTRONAUTICS 


30 ANTIGRAVITY METHODS! "FREE EN- 
ERGY" GENERATORS! 200 UNCONVEN- 
TIONAL TECHNOLOGIES! AMAZING AR- 
CHIVES CATALOG! Send $2: Rexco, Box 
19250, Jean, NV 89018. 
GAS POWERED FLYING SAUCER. Easy- In- 
lexpensive To Build. Adjustable To Climb or 
Hover For Plans. Send $9.95 To: FLYING 
SAUCER TOY CO. P.O. Box 46331 MT. Clem- 
ens, MI 48046-6331 


ROCKET MOTOR Tools & Supplies. Everything 
needed to make quality motors. Catalog $3. 
Impulse Reactions, PO Box 61342, Seattle, WA 
98121. 


REPAIR 
WOOFER 
FOAM 
ROT 


|YOURSELF! 


Foam speaker surround replacements from SAT will save 
you hundreds of dollars. All sizes including AR, Infmity, 
BOSE. JBL & Advent. Adhesive & instructions included: 

$27 .35/pr (incl. SH, No СОЮ"). BOSE 901's $67.95/pr. 

Do it yourself with SAT! 
STEPP AUDIO TECHNOLOGIES, РО Box 1088 
Flat Rock, NC 28711 

1-800-747-3592 (704) 697-9001 
VISA/MCÜ Orders 24 Hr. Orders & Info. 

Include Make & Model of Speaker with your order! 


AUTOMOBILES 


CORVAIR 


Over 10,000 new, used & 
performance parts in our 
500 pg. illustrated catalog: 


razon; Rushed - $4.00 (in U.S.A.) 


CLARK'S CORVAIR PARTS,.INC. 
| Rt 2.Box PS, Shelburne, Ма. 01 370 
14131625. 9776 


CARS FOR $100! Trucks, boats, 4-wheelers, 
motorhomes, furniture, electronics, computers 
etc. by FBI, IRS, DEA. Available your area now. 
Call 1-805-962-8000 Ext.s-20025 


‘DRUG SEIZED Mercedes, Fords, Porches, 
Vans, Trucks, houses: Seizures, Box 51488-YA, 
Ontario, CA 91761. 


| 301(PS), 


AUTOMOBILES | 


FUEL ATOMIZER 2000. Famous, small and 
doubling gas mileage for many. Save gas and 
earn money. Costs less than $150.00. Guar- 


| anteed. Free Information. 800-647-1771. 24hr 


recorded message. WYOMING 
MENTS - A NAME TO BE TR USTED. 


INSTRU- 


VAPOR CARBURETOR TRIPLES MPG. Free | 
information. H&A, R2PS Bowling Green, MO | 


63334-9350. 


AUTO SUPPLIES & EQUIPMENT 


Price: HV Technologies, 7505 Barkentine, Las 
Vegas, NV 89128. 


Defeat Radar/Laser Speed Traps! Instructions 
$20.00 w/SASE Tim Hussing Box 128783 Nor- 
wood, OH 45212 


| AVIATION m 


BOOMERANGS! HI -TECH DESIGNS. Amaz- 
ing Science Project Fun...Returns! FREE Cata- 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
71201-4222. 

Lai номевипт HELICOPTER 
Tiniest Super-low-cost, easy construction 
Тїї prp тыгу Mer ibe 

fhe iig offen yer ж fie 
TAET & тетт narest puro lm. = M. 
engine helicopter ever | M у 
developed 4 G- j / 
s Cares one person I 

* Con be slored anywhere ЕЕ 

«Powered by Go-Kart engines HT MU E 

+ No license needed M 
[6-1 Construction pen — rw EET CTU 

,,, ОТУ 32495... |  VORTECH, inc. 
б pon, Foreign ada $6) PO Box 511-À 
ri та Çi [ШШ Orderline: WC 


HowrBonr Heuecoerrs (Сата 
Camios omy: $10 1-410-583-6366 


BUILD/FLY Your own BACKPACK POWERED 
PARACHUTE for fun/profit. Takes off from level 
ground unassisted. Safe, Simple, Inexpensive. 
Detailed book with sources. Now only $19.95 
EASYUP 617-S Anderson, Talent, OR 97540 


MODEL AIRCRAFT PLANS. For FREE catalog, 
write: STANGEL AVIATION, Box 301(PS), 1528 
S. Koeller, Oshkosh, WI 54901-6167. 


BUILD YOUR OWN LIQUID FUEL 


ROCKET ENGINE! 


- Uses regular gasoline as а fuell 
= Re-Usable ! Use it over and over! 
“Сап reach altitudes up to 5000 feet! 


ull an engine ! basec on 
the oon! Pia 


thia Pi үс pies. Чым pe 
ans ийе 


горі here pat Ieee iatis Md. Ё 
Ha B5 infa mation package; $300, ызгы 
Systeme Solaire 
4414. air a Dama, Cho me jay | 
Quebec, Canada Hi" 


WANNABE PRIVATE PILOTS HANDBOOK. 
For FREE brochure, write: Stangel Aviation, Box 
1528 S. Koeller, Oshkosh, Wl. 
54901-6167. 


' Questions or 
Customer Service 


JM (816) 637-2800 


Into Package Catalog 

1/2 hour Action Wickes 

Indo Pack A Vices Combo 
PAL е pein Firmi] Videc 


inda Раск & PAL Wien com sag | 1905 PSS W. Jessa Jamas 
son cvs ar qid pa Eo Бро MO pigia 


BATTERIES, GENERATORS 


HOBBY BATTERIES: small rechargeable 6 and 
12 volt lead-acid; 2Ah and up; from $6.95 plus 
P&H. 12V plug-in PERFORMANCE METER 
w/light for automobiles- $19.95; Send S.A.S.E. 
for list. Atlantic Battery, Box 172, Watertown, MA 
02172. (617) 924-2868 


BEER & WINEMAKING 


BEERMAKERS Winemakers Free Catalog. 
Fast Service, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 800-342-1871 


BEER & WINEMAKING 


BEGINNERS SPECIAL, Free Catalog and | 


Great Prices. Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582. 


Brew Your Own Beer. Complete Starter kit with 
choice of ingredients $49.95+ Shipping. Sat- 
isfaction Guaranteed. Call 1-800-444-2962. 
24hrs. Visa/MC Free Catalog. B.Y.O.B. 
PB1705-P New Milford, CT 06776 


| FREE CATALOG. Brew quality beer yourself 


easily. Call Windriver Brewing. 1-800-266-Hops 


| 24 Hours. 
ALTERNATOR Generator Rebuilding Book. | 


HOW-TO VIDEO: Вген Your Own Beer. Low- 
Cost, great taste. GREAT GIFT IDEA! $24.95 
+shipping. 800-727-0680. MC/VISA 


WINEMAKERS - BEERMAKERS Free Illus- 
trated Catalog - Fast Service - Large Selection - 
Visa/Mastercard - (816) 254-0242. KRAUS, Box 
7850-N, Independence, MO 64054. 


BETTER HEALTH 


NATURAL CURE FOR BALDING $10.00 
MONEY BACK GUARANTEE. Paul Dube Com- 
pany. 725 Ekonk Hill Rd. Voluntown, CT 06384 


BOATS, MOTORS & EQUIPMENT 


BOAT KITS — PLANS — PATTERNS — EPOXY 
-- FIBERGLASS — SUPPLIES — 250 DESIGNS 
— 6'/70' — Powerboats -- Sailboats -- Hydro- 
planes -- Tunnelhulls -- Canoes -- Kayaks -- 
Dinghies -- CATALOG -- $2.00. BOOK "Ama- 
teur Boatbuilding” -- $6.00. CLARKCRAFT, 
16-7 Aqualane, Tonawanda, NY 14150. 


OUTBOARDS 


Mercury & Force “ALL SIZES” 
| New 1994 Bargains! We We Ship! 
$2.00 Handling 
ELECTRA MARINE • * (516) 599 US 
610 Merrick Rd., L NY 11563 


5 


BOAT PLANS - PATTERNS - KITS - Unsur- 
passed Selection. 168-page DESIGN 
BOOK-$4.00 GLEN-L. 9152 Rosecrans, Box 
1804/Р54, Bellflower, CA 90706. 310/630 6258. 


BOOKS & PUBLICATIONS 


73,560 Catalogs Listing. Unlimited Sources! 
$7.95. Catalogs, Box 92452N, Atlanta, GA 
30314. 


FREE FIREWOOD, enjoyable exercise and 
independence. The Backyard Woodcutter is 
an easy reading quide to preparing your own 
firewood, The book that should accompany 
every chainsaw sold. $9.95 + $2.50 Shipping 
($3.75 Rush) Huron Group, Inc Dept 543, Box 
155, Bristol, WI 53104 


Greatest Self Help book ever written. Details 
$1.00 S&H. LIGHT P.O. Box8 Edison, NJ 08818 


Learn how to do almost anything! Send now for 
free unique books catalog. Bertel Enterprises, 
Box 52025, Dept P437, Sumter, SC 29152 


MANUSCRIPTS WANTED, all types. Subsidy 
publisher with 70-year tradition. Call 
1-800-695-9599 


PUBLISH YOUR BOOK! Free quidebook to 
subsidy book publishing. Vantage Press, Dept. 
AP, 516 West 34th Street, New York, NY 10001 | 


UNIFIED THEORY ALL BRANCHES SCIENCE 
$15.00. P.H.W. ENT., 555 SATURN BLVD. SAN 
DIEGO, CA 92154. 


BURGLAR/FIRE ALARMS 


Buy effective ALARMS, Brochure- $3.00: A. 
Sanchez, PO Box 557002, Miami, Fl. 33255. 


BUSINESS OPPORTUNITIES 


$100,000 A WEEK! Without going to work! 
FREE DETAILS: Atwood Company, 
Brookhurst, Ste. 508-M, Garden Grove, СА 


92640. 
c) 


12762 | 


BUSINESS OPPORTUNITIES 


$10,000 Monthly Taking Easy Snapshots! No 
Experience. Photopro, 1611 Crenshaw #2355, 
Torrance, СА 90501. Recorded Info: 
909-659-9757. 


$1'000's WEEKLY MAILING LETTERS. 
GUARANTEED! Free postage/supplies. Free 
details. GENISIS, Box 040215-PS, 
BROOKLYN, NY 11204. 


| 1000's WEEKLY Mailing Letters, FREE Details, 


SASE: John Box 347221 San Francisco, CA 


| 94134 


| T-SHIRT PRINTING MACHINE 


We manufacture professional 
single and multi-color screen 
printing equipment. 
Inexpensive. Call for 


< 


brochures, prices and 
information pack on the 
versatile AZTEC 1000 T-SHIRT 
SCREEN PRINTER. 


|CATCO MFG. CORP. MIAMI, FL 800-869-6338 


$1,500 WEEKLY mailing our circulars!... GUAR- 
ANTEED!.. Begin NOWI... FREE packet! 


MESA-L1, Box 4000, Cordova, TN 38018-4000. 


$1500 WEEKLY... Thousands satisfied 
homeworkers... FREE infopak+ bonus! 
UNIVERSAL-PS, BOX 360378, Brooklyn, NY 
11236 


$1804 MONTHLY! Buy /sell cars (spare-time). 
Revealing proof! Write: CODEX, 507 Oak Drive, 
Friendswood, TX 77546. 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PSC 
SW 5th Street, Grants Pass, OR 97526. 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 674-2219. Recorded Details. 


$225 DAILY "CHROME PLATING” AUTO 
PARTS, MOTORCYCLES, INEXPENSIVE, 
EASY (FREE) information: Chrome, Box 5748, 
Deltona, FL 32728. 


EARN $60,000 YEARLY 


| Repairing (not replaci ng) stone dam- | 
aged windshields and plate glass. 


Leam how a 3 minute repair can eam 


you $1200/week! 
CALL NOW! 


1-800-695-6224 | 
FREE REPORT! 


NVS/OPTIKLEER, LYNN, MASS. 01904 


$25.00 / POUND PAID For Aluminum Scrap? 
(Yes... Free Report!) Write: Атепѕсгар- 
PS1294, Alexandria Bay, NY 13607-0127 


$32,607 IN BACKYARD! Growing new spe- 
cialty plants. Free booklet. Growers, Box 
1058-PS, Bellingham, WA 98227-1058 


$360,000 OVERNIGHT! Start-Up Cost: Zero! 
Amazing recorded message reveals details: 
(303)674-8155. 


$392.00 from sq.ft. plywood.(HUGE DEMAND) 


Revealing proof-$1.00(Refundable). Woodwins- 


PS, POB 858, Bridgewater, MA 02324-0859. 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, pleasant, practical! Free informa- 


tion. Planters, Box 681804, Franklin, TN 


37068-1804. 


$50/HOUR WITH PC. Easy start-up, immediate 
cash. Free Information: Erudition, Dept-1007, 
104 North Sth, Oakes, ND 58474 


A GUIDEBOOK GUARANTEED TO TURN ANY 


INCOME INTO A $1,000,000 FORTUNE! COM- 
PLETE! $3 TO BI PRODUCTIONS 4609 NOR- 
SAW CT. GREENSBORO, NC 27410 


ARAB BUSINESSMEN have money to buy and 


invest. Top finders fees paid. IMEA. 1294ps1. 
Box3574, Newport Beach, CA 92659-8574, 
714-722-9260 


BIG MONEY IN YOUR MAIL BOX!! Easy ready 
made mail order opportunity. Free details, order 
number- 512100. 1985 West Henderson, Suite 
577 Columbus, OH 43220-2401 
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BUSINESS OPPORTUNITIES 


COUNTERTOPS plus more: Repair or Recolor 
WITHOUT REPLACEMENT! Quick, easy to 
$600/day. 206-256-9742. Write today to 
RENEW-ALL, Box 4506-SS4C, Vancouver, WA 
98662 


Dakota Diversified Equipment Corporation 
1331 Larc Industrial Blvd. Burnsville, MN 
55337-1411. 


DELAWARE INCORPORATION $195 inclu- 
sive: (800)808-8881; fax 302-368-1059; 
SIMILEX, INC; also Eastern European business 
services. 


GIANT TV 
EM арыт: 


| profit with lenses and screens utilized 
PIONEER, and АСА! Sanpla construction! Illus 
trated information. P parts 
Кш Money A AM Lamm d $100,000 yearly!!! 
POLI-VISION GIANT TV 
187 CYPRESS ST., THROOP, PA 18512 


DO PARALEGAL WORK AT HOME! No Exper- 
ience Necessary. Great Income! Free Literature! 
800-341-3634. 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers, Seizures, Box 
51488-YD, Ontario, CA 91761 


EARN MONEY LEARN FLOORLAYING. Easy 
to follow instructions Send $2.00 for info: Simdex 
S538 C38 RAS Comox BC Canada V9NBB5 


Electroplating catalog Books, kits. Info: Univer- 
sity Publishing, POB 1071, Provo, UT 84603 


Free 900#'5- We're Giving Them Away! Out- 
standing Income Opportunity! Free Information: 
914-573-2067 


FREE CATALOG TELLS HOW WATCHING TV 
CAN MAKE YOU RICH! MAKE LIFE BETTER! 
OPPORTUNITY: Box 1649-Р512, Wailuku, НІ 
96793-6649. 


FREE! Turn any Computer into a Money Ma- 
chine. Free Report: 1-800-221-3813 
OperPS101 


$$Hundreds daily from your telephone answer- 
ing machine! Never need to talk to anyone! 
Complete 48 page manual, only $22.00. Order 
TODAY!! Luth 1300 Military, Port Huron, MI 
48061-0547 


a ith Your Com the ideal benc. 
based business. No selling. You never need 


to leave home. Low cost, easy to leam. No 
special skills required. For a FREE 


it 800-496-6639. 34 hrs 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


HYPNOSIS. Instant Methods Revealed. Free 
Details. Trance Box 5022-124A El Toro, CA 
92630 


IMPORT-EXPORT opportunity, profitable world- 
wide, mail order business from home, without 
capital. We ship plan for no risk examination. 
Experience unnecessary. Free Report. Mel- 
linger, Dept. C269C, Woodland Hills, California 
91367. 


Incredibly simple method took welfare-level 
teacher to WASHINGTON POST interview and 
cash-purchased Rolls Royce. Have helped thou- 
sands. I'll help you. Free heavily documented 
proof! Trinet 2001, 4280 Trinity Mills, Suite 707, 
Dallas TX 75287. 


INSPECT HOUSES $225+ Apiece! Easy, In- 
expensive! Free Information. UNI-FORM, Box 
27025, Pittsburgh, PA 15235- 7025 


JOIN HOME-WORKER’S ASSOCIATION -- 
Get "Guaranteed Legitimate” home-employment 
offers! (Many Choices!) Write: Association 
Р51294, Alexandria Bay, New York 13607-0250 
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BUSINESS OPPORTUNITIES 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $500,000.00. Free 


| recorded message: (707) 448-0270. (JG6) 


MAILORDER MILLIONAIRE reveals money- 
making secrets! Free exciting cassette. Melvin 
Powers, 12015 Sherman Rd., North Hollywood, 
CA 91605. 


MAILORDER OPPORTUNITY: Start profitable 


| home business without experience or capital. 


Free book. Mail Order Associates. Dept. 468, 
Montvale, NJ 07645 


MAKE 315,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


MAKE homemade “how-to -opportunity" book- 
lets. Mine have earned $436,097. Money never 
stops. Free information. Booklets, 507M Oak 
Drive, Friendswood, TX 77546. 


MAKE Money Fast, Free Information. MRE, 
1613 Rolling Stone Dr., Norman, OK 73071. 


MILLIONAIRE MONEY MAKING SECRETS 


FOR INFORMATION BUSINESS CONSULT- 


ANTS 18228 B WOODHAVEN, 
FLORIDA 33469. 


REPAIR CRACKED WINDSHIELDS 
| Earn $90,000 Yearly Repairing 
-not replacing- 

Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
4555 NW 103га Ave. • Ft. Lauderdale, FL 33351 


TEQUESTA 


NEED A PART TIME INCOME! Home busi- 
nesses + real homework! Eam $1800 part-time. 
FREE DETAILS! QPC, Box 5248-PS Hudson, 
FL. 34674. 


NEED EXTRA INCOME? Start payphone busi- 
ness under $1000.00 just As | did! FREE 
INFORMATION! QPS, 7309 Cobia, Hudson, FL 
34667 


NEON, Course With Free Video! Tells How, 
Meonix, Вох 5039, Falmouth, Virginia, 
22403-0639. 


NEW 2000% PROFITS -in moldmaking/ 
Casting. Free information: Caster, Box 
16586(P12), Memphis, TN 38186-0586. 


NEW! GROW EXPENSIVE PLANTS, SELL 
FOR 2000% PROFIT. Free information. GROW- 
BIZ, Box 306-512. Seminary, MS 39479. 


OWN YOUR MAIL ORDER BUSINESS SELL- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, 
CA 90510 


BE YOUR OWN BOSS 


Repair Cracked Windshields. It's Easy. We'll 
teach you how to start and run your own busi- 
ness. Keep all the money you earn. Patented 


Equipment. FREE valuable report. 
CALL 1-800-321-2597 
GLAS-WELD SYSTEMS, INC. 
Box 5755-C * Bend, OR 97708 


PIANO TUNING PAYS: Leam with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pornography. Free De- 
tails. Write: CMS Video Company, 210 Lorna 
Square - #163P, Birmingham, AL 35216 


RECYCLE (AMAZING PROFITS MADE) Re- 
conditioning Automoblie Batteries! (Free) In- 


BUSINESS SERVICES | 


NEVADA CORPORATIONS $250.(Kits $39.95), 
Branch Office $11.95, Telephones, Mail. 
1-(800)334-3808. 


BUY IT WHOLESALE 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 


Long-range cordless telephones. For export. 
Excellent sound quality and reliability. 
1-703-745-2223. 


WHOLESALE Bargains, Freebies, Giveaways. 
Closeouts. 90% savings. Wholesale, Box 


51488-Y, Ontario, CA 91761 


CABLE EQUIPMENT 


CABLE CONVERTERS, ACCESSORIES BE- 
LOW WHOLESALE! Immediate delivery from 
giant stock. COD orders only. No California 
sales. 1-800-995-1749. 


CABLE DESCRAMBLERS. ABSOLUTELY THE 


LOWEST PRICES! NOBODY BEATS US. RP | 


Electronics 1-800-304-3604. 


CABLE DESCRAMBLING- New, simplified | 


methods. Plans- $8.50 L.S.A.S.E: Sangel Sys- 
tems, РОВ 461, Spirit Lake, ІА 51360-0461. 


Cable TV 
DESCRAMBLERS! 


These are the ones you ve 
been Looking for! 


WE GARRY A COMPLETE LINE OF ALL MAJOR BRANDS, 
INCLUDING TURN-ON sii WE HAVE THE LOWEST PRICES! 


CATALOG 
ез | coo AVAILABLE 


OVERNIGHT SHIPPING AVAILABLE ON MOST ORDERS. 


| VISA 


TTT TTT TITITIITTTTTTTTTTTETTTTTTTETTTTIT 


CABLE HACKERS HANDBOOK 
FASCINATING] NEW] BOOKS REVEALS ALL 


YOU ЫЛЕ ЖАЛАР ЕВ on KE CONSIDER IM THE 

CF. ONE. TEES НЕЛЕ A MLIS ГУ К, i ЕЕ) TO 

aoo ONT THE PURG HASE C ds ЭХ. OH 
COMPLETE ЦАРЕ COVERS Е 

Cur pes t PAMALE HS AND HC TO ҮС T THE RIGHT Ea 
MATCH THE FIRST TIME WITH NO HASSLES BO 
DFF, READ THIS BOCK BEF ^RE 
TOPICS COVERED INCLUDE. 


INDE NPORMATION FROM MIT CADIE COMPANIES 
GETTING THE DHT HOR FMC GUILD ELINTS 
WEROLBEALE OUTLETS REVEALED BUT WHERE THE DEALERS BUT 
TURON CHIPS £ INMZTRUCTIONT FOR EVERY HIND LEGAL IS34IFE 
HOW TO BECOME А DRALIA AND MUCH MORE! 


Ost This Book Before they Ban. 


ONLY ` 1 7”: шо Шш کا‎ 


1-800-618-7480 


CABLE/ SATELLITE DESCRAMBLING. Real 
technical information. Free Catalog. Voice/ FAX/ 
BBS 716-874-2088. 


Cable /Satellite Descrambler actually “cleans” 


| all picture distortions GUARANTEED. Send 


SASE - Info, $14.95 -Plans, $94.95 -Kit. Mystical 
Electronics, P.O. Box 481, Cooper Station, NY, 
NY 10276. | 


CABLE-TEST CHIPS As low as $9.95 For 
Testing Cable Boxes in Full Service Mode. 
JERROLD; PIONEER; PIONEER CUBES; 
TOCOM 5503/5507; SCIENTIFIC ATLANTA; 
ZENITH; REMOTES $10; NE ENGINEERING 


| 800-926-4030 


| service 


CABLE Test Chips. Puts cable box into full 
mode! $29.95 to $59.95. 
1-800-452-7090, (310)902-0841. 


| CABLE TV CONVERTERS & ACCESSORIES 


formation! Battery Outlet, Box 3300PS, Hickory, | 


N.C. 28603-3300 


START YOUR OWN JANITORIAL BUSINESS. 
$20,000--$100,000/ year. Manuals, Box 
6350-PS, Portland, OR 97228-6350. 


Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PERFORMANCE 
ELECTRONICS, INC. 1-800-815-1512 


[мене 


CABLE EQUIPMENT 


CABLE TV CONVERTERS. Jerrold, Zenith 
Pioneer, Oak, Scientific Atlanta, and many more. 
12 years experience gives us. the advantage 
Visa MC AMEX C.O.D. Advantage Electronics 
Inc., 1-800-952-3916, 1125 Riverwood Dr. 
Burnsville, MN 55337. 


CABLE T.V. CONVERTERS AND DESCRAM 
BLERS. WHY RENT? CALL BASIC ELECTRI 
CAL SUPPLY. 1-800-577-8775 


CABLE T.V. CONVERTERS, DESCRANMH 
BLERS. Scientific Atlanta, Zenith, Jerrold, Pio 
neer, Oak. Replacements for most models 
Quality, Price and Service. Visa M/C. Deale 
inquiries invited. EAGLE Electronics Inc. 
1-800-259-1187, Number One, 1301 Railhead 
Blvd., Naples, FL 33963. 


| CABLE T.V. EQUIPMENT | 
10 Years Experience 


Zenith, Jerrold, Scientific Atlanta 
Pioneer, Tocom 

30 day money back guarantee 

Test Aids Available 


Visa/MC/COD | 
NEW TRONICS 
800-256-2880 


CABLE TV DESCRAMBLERS, CONVERT 
ERS, COMBOS, DEALERS DISCOUNT. CAL 
NOW. WE’LL BEAT THE COMPETITION. UNI 
VERSAL SALES 800-647-2371 


CABLE TV DESCRAMBLERS — NOBODY 
BEATS OUR PRICE! Quantity Discounts, 24 
Hour Shipping - All Brands. Call V.C. 
1-800-677-0321. 


n 3 = z E. 
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« DESCRAMBLERS/CONVERTERS 
* BULLET PROTECTORS & IMMUNIZERS 
e DIGITAL ON-HOLD ANNOUNCERS 

Ф LAZER PENS & VOICE-MAIL SYSTEMS 


BUY WHERE THE DEALERS BUY - GUARANTEED! | 


BUY 2 SAVE 10% ON A SECOND UNIT! 
FRIENDLY, COURTEOUS SERVICE | 


ECTRONICS INC. 


Universal Box 
Pioneer Systems 


Revolutionary Technology: 
Works On Jerrold Or 
1-800-676-6342, 


SCIENTIFIC ATLANTA AND JERROLD | 
DESCRAMBLERS. LARGEST SELECTION, 
NEW EQUIPMENT. CALL EVERYONE ELSE, 
THEN CALL US FOR THE BEST PRICE. NO 
CALIF. SALES. ACME CABLE PRODUCTS 
**1(800)866-ACME** 


CABLE T.V. 
کو‎ 


Orncen Now 
Тош Free! 


) E 5 а INC a 
1-800-676-7966 
ALT: 1-800-804-6552 : 
it is not the intent of JES. Inc. fo deiran cable syst 


Users are advised to check focal and Feder 


CABLE EQUIPMENT 


CABLE TV CONVERTERS 


Save $100's 
eûll makes and models 


“Years of customers 
complete satisfaction 
«Quality Equipment 
*Shipped within 24 hrs 
*Free catalog 


L&L ELECTRONICS INC. 


1430 Miner St. Suite 522 Des Plaines, IL 60016 


1-800-542-9425 


Purchaser must agree to comply with ahh State and Federal 
laws regarding private ownership of cable TV equipment, 


130 DAY" CABLE BOXES NE 
DPBB7 $310., DPV-7 $249., DPV- 5 $195., CUBE $150., 


8600 & 8590 $295., 8580 $249., 8550 $199., 6310 $319., 


CALL FOR MORE INFO. AND QUANTITY, PRICES. 
NO CATALOG OR 8002, JUST LOW PRICES. 


NEW AND R.A.N. UNITS 


NO MO. SALES 


SECRET CABLE. DESCRAMBLERS! Build 
your own. Descrambler for LESS than $12.00 
in SEVEN EASY. STEPS! RADIO. SHACK 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, Included. Send 
$10.00 to. INFORMATION FACTORY, P.O. 
Вох. 669. Seabrook, Texas 77586. For e o. D's 

1-713- 922- 3512 Any Time! - t 


SUPER CABLE w "TURN-ON CHIPS." ai Pro 
vides Ful: Service Activation. FACTORY. Di- 
RECTH : Excellent. Instructions! - Jerrold, 
ТОСО: Zenith: ` Pioneer, Scientific Atianta, 
CALL NOW! MASTER. SCORE OVENS: 
800-233-0570. —— 


CB ay 


IPOLICE-FIRE SCANNERS, CB'S MARINE 
2-WAY, ANTENNAS, HPR, BOX 19224PS, 
DENVER, CO 80219. 


CLASSIC CARS | 


| HATE FUEL. ECONOMY GIZMOS AND 


FALSE CLAIMS. Use my 40 easy techniques 
for real results: MORE POWER, LONGEVITY, 
апа 15-50% BETTER MPG. Call Motion Sci- 
ences now (914) 762-0307 recorded message. 


[BATTERY 
MASTER SWITCH 


| Patent Pending 


| Can fit post, 
| lug or side 
terminal batteries 


Disconnects all electrical circuits with a simple tum 
| of the knob. Attachas to battery in minutes. Heavy 
| duty. Suitable for 12 or 24 volt batienes 


Eliminates battery drain, prevents electrical fires, 
provides emergency cut-off. 


| Remove knob to stop theft and 


unauthorized operation. $1 4. 95 aac 
paid 
Add $1 for side п Рение 


BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 


814-684-2603 


| Quantity discounts-12 units or more. 
= 


COMPUTERS 


DES: File Security Software. ASE, P.O. Box 96, 
Plentywood, MT 58254 


FREE CATALOG ON DISK! IBM Compatible 
Shareware. RJM TECHNOLOGIES, INC. 


1-800-756-8810 


COMPUTERS/INTERNET 


INTERNET BEGINNER'S GUIDE. Discover E- 
Mail, Netnews. Grab free software, graphics, 
obscure information, anything! $12.95 (PA+6%). 
Publication #INT12, Oakwood Technical, 941 
Oakwood Avenue, State College, РА 
16803-2614 


COMPUTER SOFTWARE 


FREE AUTOMATED IBM Shareware/ CD Rom | 
order. 


CATALOG 5 disk. FREE with 1st 
1-502-678-1011 


COMPUTER SOFTWARE 


FREE CATALOG. IBM Compatible Shareware. 

CALOKE INDUSTRIES, Box 18477, Raytown, 

MO 64133. 816-478-6185 
CONTACT LENSES 


BUY YOUR CONTACT LENSES 


(ALL 
BRANDS) AT WHOLESALE PRICES. 70% 


SAVINGS, EXAMPLE-DISPOSABLES @ 


$17.00. INFORMATION 800-521-3511 


DO-IT-YOURSELF 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 


GET 2 TRANSMITTERS 
FOR THE PRICE OF 1! 


PC 
room tranemitter Want ا‎ : 
room can 1 power 
the VT-75 MIN. TIU and it 
st ou ers! WE 
MAKE ALSE | CLAIMS. Our VT-75 іе the 


microtransmitter with miniature microphone | 
instructions to use ав 


DECO BOX 607 


INDUSTRIES "EDFORD HILLS, NY 
CALL 914-232-3878 24HASs 


BUILD YOUR OWN SURVEILLANCE & 
COUNTERSURVEILLANCE DEVICES! $5.00 
Catalog Includes FREE Telephone Transmitter 
Plan! TECHNOTES, Box 388-PS, Tehachapi, 
CA 93581-0388 


THE FI- SPY & SECURITY 


SOLUTIONS CATALOG 


Hard to find books, manuals, videos, directories, 
sources of information, equipment, computer 


products, 1.0. cards, badges, security, self defense, 
investigative, countermeasures, surveillance and 
police equipment. World's largest 40 page catalog. 


Send $5.00 to Thomas Publications, FO. Box 
33244-P5, Austin, Texas, 78764. ШҮН ИЛАН 


` | Do it yourself 


DO-IT-YOURSELF | DO-IT-YOURSELF 


DOES A CRIMINAL SEE. YOU AS AN EASY 
TARGET? Order, Personal Defense Techniques 
Video for Everyone- $20.00. Or, Personal Pro- 
tection Home Safety Booklet- $14.95. Both- 
$24.50 + $3.00 s&h. QuantumFX, Inc. PO Box 


15611, Long Beach, California 90815-5611. 


DON'T THROW AWAY THAT USED 


COPIER OR PRINTER CARTRIDGE! _ 


REFILL IT | CANON’ COPIERS | 
SAVE OVER 75% |" $19.95 | 


depu eer’ ober 
| | LASER PRINTERS 


tome Os 


it's easy 
| Camplele kit includes 
= Tomer Recharger 
= Baplacermeat fell 
* stris 


| MORACK | 
INCORPORATED Order or information’ | SHARP: COPIERS | 
3132 Windsor Оо ie [708] 598-0580 XEROX' 500A 


Palos Has, IL 60455 "NP FAY 708) 598-9203 |. 229.95 


tee LI quede 


Do Your Own INSPECTION- send $10 to 
HOUSE INSPECTION FORM P.O. Box 150 
Willoughby, Ohio 44094 


GROW SPROUTS, delicious, nutricious, in- 


expensive, easy kit. Send $4.00 SASE Danielle 


Linsky, РОВ 2525, Jefferson, WI 53549-0252 


KITS! Lasers, voice changers, gas sensors, etc. 
Catalog $1.00. LNS Technologies, 20993 Foot- 


hill Blvd., Suite 307S, Hayward, CA 94541-1511. 


AMAZING 


ELECTRONIC PRODUCTS AND DEVICES 
Telephone Line Grabber! INFINITY XMTR 
sten in to your premises remotely, or access existing "ongoing" 
phone conversalipns. Also includes emergency call break-in"! 


Easy to assemble. TELGRAB? Рап$.......................... $10.00 
TELGRABIK Kit | (minus enclosure}....§99.50 = 

TV/Radio Joker Kit T SY zu 
Оле of the best high tech gags! еў Е DLE 
EJKIK ... 528,50 FY aet ЖЕ 


Laser Bounce Listener M Sounds 
from an area via a Ме beam {kit avail) -ULIST20 i A 00 


Litra-sensiive high performance к) 

| at low cost. ЕМУ? M 999, 50 | 

3 Mile Automatic Phone FM Transmitter Kit lr rans mits both | 

sides of phone conversation. VWPM7K..... .- $39.50 

Phone Taping System ore 

| Automatic, ready to use, complete ii ; 
with 4X extended play recorder. TAP2OX.., $129.50 

L^ 1mw Visible Red uam 


AR Pads 1 nior erp еши LASISK.. 50 50 f 
FREE CATALOG! With Order - Or Send $1.00. | 9*8 
МОМА Сесе welcome - add $4.0) РЕН. СОС add $4.50 extra. 1 


INFORMATION UNLIMITED 


PO BOX 716 DEPTPS193 AMHERST, NH 03031 
BE Orders 800-221-1705 Ings 603-673-4730 Fax 603-672-5406 


OZONE disinfection! Spa treatment plans $12, 
drinking water plans $18. OZONIX. P.O. Box 
26235, Little Rock, AR 72221 


POORMAN'S INFINITY TRANSMITTER! 
Monitor room conversations! $2.00 part converts 
any telephone! Plans $1.00, Free Catalog, 


Electromart, Box 4, Carthage, TX 75633-0004. 


QUARTZ CLOCK MOVEMENT and supplies! 
Low Prices! Yankee Ingenuity, Box 113, Altus, 
OK 73522 


ROOM SURVEILLANCE TELEPHONE RE- 


CORDERS $175.00. 800-633-8277 $5.00 
CATALOG. LISTEN ELECTRONICS 603 EL- 
GIN, MUSKOGEE, OK 74401 


WORLD,S SMALLEST 
FM TRANSMITTER 


ALL OTHERS OBSOLETE! YET5OQO 


Mew Surface Mount Technology 
{SMT} makes the XST500 the 
smallest most advanced FM trans- 
mifer you can buy! Powertul 4 
stage design provides greatest 
range of any unit available today 
It can transmit whispers up to a 
mile away. Powered by 3V battery, 


it works with any FM receiver and 

is easily tuned over the FM radio 

band. Order our easy to assemble 

E-Z Kit with all chip components ETT 8 ТТТ 

pre-assembled to the circuit board. piat TET MEL DES 

$44 95 CHECK, VISA, MC, MOBS hers dd 
Г 


er COO, SAH EXTRA ГАШ PRODUCTS! 


SATISFACTION GUARANTEED. (NE mem | 
1-800-336-7389 man OO 


— 


XANDI ELECTRONICS - DME I 1981 
201 E Southern Ave, Suite 205, Tempe, AZ 85282 


SPEAKER FOAM EDGES ROTTED? DIY 
Foam Replacement kits for Less. Visa/ MC/ 
Discover. SIMPLY SPEAKERS: 
1-800-767-4041. 


TELEPHONE LISTENING DEVICE 


. Record lelephone conversahens in your officit or 
home (Connect Dehween amy cassetie or tape 
recorder and your ерак une. Starts. auto- 
mat а1у when phone rs answered? Records both 
ses ol comwersabon Stops recorder when 

* phone 15 hung up 


EACH Oty Dir dag 


Super Powerful FM TRANSMITTER 
Many tines mons powerful Than other Transmrters 
| Transmis up їй mae fo amy FM rade -Easy to 
Asssmbie Kf - up 10 Чу battery (nbi mti | | 
For catalog of Transmdlers Voice Scrambler and 
Biher speculy tems. enciose $7 00 10 USI Corp 
Call 407-725-1000 or send $19.95 + $1.00 
shipping per item to: USI Corp.. PO Box 
Р5-20Б 


2, Melbourne, FL 22902 СОП OK, Tae" 


SURVEILLANCE: - 
COUNTERSURVEILLANCE- ` HAVE 
EVERYTHING! Catalog. $5.00. "PE p. “BOX 
930024- 8. Norcross, GA 30093 


SPY SUPPLY 


Find out why the 
CIA — FBI — DEA — 
SECRET SERVICE 
Have ordered from our 
catalog! 


To receive yours, send $5.00 to: 
SPY SUPPLY, INC. 
1212 Boylston St. #120 
Chestnut Hill, MA 02167 
(617) 327-7272 


SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalogs 
$5.00 PROTECTOR, Box 520294-A, Salt Lake 
City, UT 84152 (B01)-487-3823 


LASER LIGHT-SHON BUSINESS-PLANS ONLY $ 25.001 
CALL FOR YOUR 


: (209) 278-0563 
1269W. POMONA, 
CORONA,CAgTT20 FAX: (909)278-4887 


Surveillance/ Countersurveillance Bugging/ 


Phone Tapping Detector Telephone/ Fax Encr- 
yption, Vehicle Tracking, Covert Video, 
Transmitters Kit, And More...A.B. Electronics 
(718)692-5920. 


SURVEILLANCE 


Transmitter Kits * Covert Videos Locksmithing 
| Vehicle Tracking * Voice Changers * Caller ID 
Bug/Phone Tap Detectors • Shotgun Mics * And More 
hour Telephone Recorder 5725 00 
Tapes incomingvoutgoing calls automatically 


| FOR CATALOG SEND $5.00 TO: SEY OUTLET 
Р.О. Box 337, Buffalo, МҮ 14226 (716) 691-3476 


UPHOLSTERY TRAINING VIDEOS. FREE 
BROCHURE. VUE, BOX 128Р5, El VERANO, 
CA 95433 800-635-3493 


EDUCATION & INSTRUCTION 


BECOME A PARALEGAL. HOME STUDY. 
P.C.D.I., ATLANTA, GEORGIA. FREE CATA- 
LOGUE. 800-362-7070 DEPT.LLP109. 


CHADWICK UNIVERSITY— Eam В.5./М.5./ 


| M.B.A. degree via guided Distance Learning. 


Programs in Business Administrations, Envi- 
ronmental Studies, Computer Science. Military/ 
Work Tuition Reductions Available! Accredited 


| member, World Association of Universities and 


Colleges. Call 1-800-767-2423 for Free Cata- 
loque. 
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EDUCATION & INSTRUCTION 


College Degrees, Bachelor's, Master's, Doctor- 
ates, (looks Authentic) FREE CATALOG, 
1(800)354-7555, DEPT-P.S. 


FREE VIDEO External BA/BS, MS/MBA, PHD/ 
LAW. Accredited, financial aid, (B00)471-3776, 
LA SALLE UNIVERSITY, Dept. 4776, Man- 
deville, LA 70470-4000. 


Fully Approved University Degrees! Eco- 
nomical home study for Bachelor's, Master's, 
Doctorate, fully approved by California State 
Superintendent of Public Instruction. Prestigious 
faculty counsels for independent study and life 
experience credits. Free information: Richard 
Crews, M.D.(Harvard), President, Columbia Pa- 
cific University, Dept. 2R5D, 1415 Third St., San 
Rafael, СА 94901:  800/552-5522 ог 
415/459-1650. | 


HOW- TO INSTRUCTIONAL, EDUCATIONAL 
Videos. FREE CATALOG featuring over 25 
categories. Video's Un-limited, 28469PS Tom- 
ball Parkway, Tomball, TX 77375. 


11 
Torn шї Бета white | 


i : 800-223 
J Name Age. | 
Address. ___ ze 
City. „Sate Zp _ ү 
i 


i School of Home Inspection 
Dept PPP 109,6065 Roswell 
Road, Atlanta, Georgia 30328 J 


IQ Test, genuine, self-scoring, challenging, ac- 
curate. Discover your IQ. $3.00 to: EmTrac & 
Assoc., 10700 Academy Road NE, #612, Al- 
buquerque, NM 87111 


LEARN PC REPAIR- TROUBLESHOOTING, 
SERVICING, HOME STUDY. FREE LITERA- 
TURE. Р.С.01., ATLANTA, GEORGIA. 
800-362-7070 DEPT. JJP108. 


LEARN PRIVATE INVESTIGATION. FREE In- 
formation. Valley Prass, 515 North Third, Paden 
City, WV 26159. 


LEARN VCR REPAIR. GREAT PROFITS. 
HOME STUDY. P.C.D.l., ATLANTA, GEORGIA. 


FREE LITERATURE. 800-362-7070 DEPT. | 


VAP 108. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 871449, Department PS, Dallas, TX 75287. 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 
Р.О. Box(PS) 2133, Beverly Hills, CA 
90213-2133 

WITHOUT 


UNIVERSITY DEGREES 


CLASSES. BACHELOR'S, MASTER'S, DOC- | 
INEXPENSIVE, | 


TORATES. ACCREDITED, 
FAST. FREE INFORMATION. BEAR'S GUIDE- 
C&B, PO BOX 826PS, BENEICA, CA 94510. 


WANT A FREE COLLEGE EDUCATION? for 
SCHOLARSHIP KIT, send $5.00 money order 


to: Capitol Enterprises, Scholarship Dept.-3, | 


P.O. Box 31247, Washington, D.C. 20020 


ELECTRIC VEHICLES 


BUILD Electric Auto Battery Charger. SASE For 
Information. Drawer 10777, Deming, 
Mexico 88031-1077. 


VOLKSWAGEN CONVERSIONS. INFORMA- 
TION! 1-800-KAYLOR-K. PUBLICATIONS, 


VIDEOS, COMPONENTS. KAYLORKIT, POB | 


1550PS, BOULDER CREEK, CA 95006-1550 


EMBLEMS. PATCHES. DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 


FREE CATALOG, STADRI, 71R TINKER 
STREET,  WOODSTOCK, NY 12498 
(914)679-6600. 


" potential. 


| search 800-451-1326 


New | 


EMPLOYMENT INFORM NATION 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566 EXT. 8060 


HELP WANTED 


$1,500 WEEKLY mailing our circulars!... GUAR- 
ANTEED!... Begin МОМ... FREE packet! 
MESA-L2, Box 4000, Cordova, TN 38018-4000. 


ASSEMBLERS: Easy work, excellent income to 
assemble products at home. 1- 800-598-0916 
DEPT. HA-95 


EARN MONEY Reading books! $30,000/yr In- 
come potential. Details. (B05) 962-8000 Ext 
Y-20025 


Excellent Income! Mem easy Е аї 
home. Program Guaranteed! 1-800-377-6000 
ext.6050. 


HOME TYPISTS, PC users needed. $35,000 
Details. Call (1)805 962-8000 
Ext.B-20025. 


ENERGY SAVING 


SOLAR, GREENHOUSE, AQUACULTURE, 
ENERGY SAVINGS CATALOG! 50 pages. 
Featuring Sun-Lite(tm). Solar/electric vehicles, 
conversion kits and components. $2.00 post- 
paid. Solar Components, Dept. PS, 121 Valley 
St., Manchester, NH 03103. 


FIELD GLASSES. BINOCULARS 


NIGHT VISION EQUIPMENT YOU CAN AF- 
FORD. CALL RIGHT NOW FOR FREE CATA- | 
LOG. HITEK LOG. HITEK (800) 54-NIGHT. — — . — NIGHT. 


| FINANCIAL 


CLEAR YOUR CREDIT... Information packed 
booklet. Sample forms included. $9.95 Prose, 
Box 1814, NY, NY 10008. 


FEDERAL LOANS for small business now 
available. 1-800-777-6342 for free detail. 


OVERDUE BILLS? 1 800-960-0807. Bad ан 
s. no problem! Licensed/Bonded. Aj 

to $50,000. Not loan company. TCAC. Вох 
26397, Birmingham, AL. 35226 


Quick CASH. No Collaterial. Mo credit check. No 
up front fees. 213-882-4269 — 


STOCKS- NO BROKERS FEES. Companies 
Direct List, $6.00 T. Nowicki, P.O. Box 878 NA, 
NJ 07031 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPAPERS/ 
MAGAZINES! SAMPLER: 3/$2.98 FREE BARO- 
CHURE. MULTINEWSPAPERS, Box 866-3B, 
Dana Point, CA 92629 


FOR INVENTORS 


AVOID INVENTION SCAMS- Free investigative 
reports exposing invention marketing compan- 
ies. Patent! Research 1-800-428-5779 


CAN WE S.E.L.L.tm YOUR IDEA. Discover our 
exclusive S.E.L.L.tm System. Patents, Licens- 
ing, Marketing, Free Evaluation. Harshaw Re- 


The Logical Process ® | 
Inventors | 


Your first step is important!! 
Comprehensive patenting 


and marketing service. 
Advanced Patent Services, Inc. 
Washington DC 


Call for free advice 800-458-0352. 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 
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FOR INVENTORS 


FREE INVENTION PACKAGE: Davison & As- 
sociates offers customized Development, Pat- 
enting, and Licensing. Proven Results: 
1-800-677-6382. 


HAVE АМ IDEA? NEED DESIGN HELP? Ex- 
perienced Inventor/Engineer 908-464-9572 Fax 
908-464-7488 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INVENTORS 
CORP. for free information. Serving Inventors 
since 1975. 1-800-338-5656. 


WORK DIRECTLY WITH 
REGISTERED PATENT ATTORNEY 
AND GRADUATE ENGINEER 


35 YEARS COMBINED ENGINEERING 
AND PATENT EXPERIENCE 


U.S. & INTERNATIONAL PATENT APPLICATIONS 
Patent and develop your idea with the 
experience of an expert. Call or write for 
| free 148 page brochure, confidential ad- 
vice and forms for confidential disclosure 
and record of invention. 
| Overseas production, prototypes 
and research ready avaliable. 
INTRODUCTION TO INDUSTRY & MARKETING PLANS 
Also specializing in 
| copyrights and trademarks 
Less than 45 min. flight time to 


US Patent Office 
MICHAEL I. OLL 
REGISTERED LI. ATTORNEY 


US PATENT REGISTRATION 26,755 
171 STILLWELL LA., SYOSSET, NY 11791 


Cali toll free 

US & Canada } 800-367-7774 

OUTSIDE USA 516-367-7777 
FAX 800-367-7773 


INVENTORS' DIGEST. 
ventors Magazine. $22/year. Satisfaction guar 
anteed. 1-800-838-8808 


Americas ONLY In- 


INVENTORS = NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY IDEA 


INVENTORS: Product Packaging and Design; 
Brochures; Logos; Customized Marketing Plans. 
Darwin Communications Group. (800)761-6003. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


Leam how to offer your invention for sale or 
license. Free booklet outlines procedures, roy- 
alty rates, requirements.Kessier Sales Corpora- 
tion, С-7-Е1-4, Fremont, Ohio 43420 


PATENT AND DEVELOP Your Invention. Rag- 
istered Patent Agent and Licensed Professional 
Engineer. Send for FREE PATENT INFORMA- 
TION Every Inventor Should Have. Richard L. 
Miller, 12 Parkside Drive, Suite-N, Dix Hills, NY 
11746-4879. (516)499-4343. 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958, Rainer Associates. 2008 
rondia Richmond, VA 23229 


PATENTS DEVELOPED. MARKETED BY 
PROFESSIONAL PATENT ENGINEER, U.S. 
PATENT OFFICE FORMER EXAMINER & 
MANUFACTURERS REPRESENTATIVE. Free 
Invention Protection Certificates. PATMART, 
Suite 702 PS, 233 Broadway, New York, NY 
10279 


REGISTERED PATENT ATTORNEY. D.A. Ket- 
tlestrings. Free patent/trademark information. 
1-800-966-7577. 


FOR THE HOME 


BUILD Electric Power Plant. #10 SASE For 
Information Drawer 10777, Deming, Mew 
Mexico BB031-1077 


| USA GOVERNMENT AUCTIONS! Complete 
| Guide to Riches! Free Report, INFOMAX, Во 
| 4078-PS Fort Lauderdale, FL 33338 


| Hearing Aids Deal Direct. Guaranteed Low | 
| est Discount Prices. Top Quality Made in 


| New Hearing Aids 


GAMES & PUZZLES 


$500.00 PRIZE- For puzzle send #10 S. A.S.E. 
$1.00 to Maxine's, P.O. Box 17792; Salem, OR 
97305 


een 

SAUSAGE- MAKING, Smoking, Free catalog о 

equipment, ingredients. Semplex, Box 11476 

Minneapolis, MN 55411. 1-800-488-5444 
GOVERNMENT SUPLUS 


SEIZED VEHICLES & ASSETS! 400 SOURCE 
DIRECTORY. SEIZURE SALES: BO 
543033-B, DALLAS, TX 75354 


HEARING AIDS 


USA. Home Trial Free Information 
1-800-641-4327. True Sound - | 


HEARING AIDS - GUARANTEED LOWES 
PRICES! No huge commissions. Home trial 
lerms. All makes. We're the oldest, biggest 
best. Custom instrument specialists. Free in 
formation,(800) 323-1212. Lloyds- PSC. 


FREE 
CATALOG! 


• All Models 
* Huge Savings 


* No Salesman will call 


Try Before You Buy! 
Wnte: Rhodes Hearing 
20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


o ee 5—————— 


TOP QUALITY- HUGE SAVINGS- FREE 
CATALOG. Home trial. SCI HEARING 3242 W 
152nd Str, Gardena, CA 90249 Cal 
1-800-414-1551 


HOME PROTECTION 


STUN GUN, Thunder Bolt, 100,000 Volts 
$20.00, Box 411, Springlake, NC 28390. 


HOVERCRAFT 


FAST, SIMPLE, QUIET HOVERCRAFTS. 14 
Designs. Catalog $2.00. Box 281 Cordova, | 
61242 


HURRICANE TRACKING/WEATHER 


NEW! HURRICANE TRACKING SYSTEM 
WEATHER STATION. Now you can trac 
storms "THROUGH THE EYE" of a miniature 
magnetic hurricane. Easy, exciting! Quality con 
structed of porcelain enamel on steel, 4" diam 
eter weather instruments, mounted on solid oak 
For home, office, gifts. $3.00 checi 
MO(refundable) for full color brochure/ price list 
MAGNETRACKER, P.O. Box 675, East Free 
town, MA 02717 


INVENTIONS 


INVENTIONS, ideas, new products! Presenta 
tion to industry’ national exposition 
1-800-288-IDEA. 


PATENTS ARE OFFERED in our monthly pub 
lication, "WORLDWIDE EMERGING TECH: 
NOLOGIES". Free info: BFR, Box 30627, 10033 


Athens, Greece. 


INVENTIONS WANTED 


Best Agent in toy industry seeks terrific products 
D license! (708)668-1406. 


: NTORS: Free. Patenting ‘Information Kit! 
е Concept Network. Represents people with 
| Product. Ideas. Prototype or schematics 
al ee but not required. Call pa 
-800-835-2246 Ext.67. 


OY IDEAS WANTED. Nation's #1 Toy Design/ 
Development Firm. We Pay All Expenses. Com- 
Metely Legitimate. Providing Genuine Opportu- 
ites. 1-800-574-4599 


KITES 


KITES 


FREE COLOR CATALOG 
Choose from over 200 kites. 
Many unusual & innovative designs. 
Call or write for your catalog todayl 
Into The Wind « (800) 541-0314 ў 
* MOB-P Pearl 5t, Boulder, СО 80302 


LOANS BY MAIL 


BORROW: $100-$100,000! FAST! NO 
COLLATERAL. PERSONAL, DEBT CONSOLI- 
DATION, BUSINESS, AUTO, RESIDENTIAL- 
-800-444-6588 - 24 HOURS. 


BORROW $500-40,000! "Ovemight' on Signa- 
ure. Keep indefinitely! Action, Box 5499-Y, 
в iamond Bar, СА 91765 


DIRECT LENDER FINANCING! All Credit in- 
ited to apply! Call 24 hrs. 1-800-873-1279 


SIGNATURE Loans, must have checking ac- 
ount & steady job. Call 1-800-445-0680. 


LOCKSMITHING 


OCKSMITH METHODS, MANUALS TOOLS, 
ATALOG $10.00 CERTIFIED CHECK ABC, 
РО BOX 727 SHERBORN MA 01770 


MISCELLANEOUS 


WANTED OLD TOYS, TRAINS, BANKS, 
UTOGRAPHS, ODDITIES & SPORTS ITEMS. 
|-800-7-OLD-TOY 


IN CONTESTS! Secrets Revealed! $2.00 


&C, 3710 Boyd Ave #118-PS, San Diego, CA | 


2111. 


JODELS--SHIPS, CARS, PLANES, 


ROCKETS 


JVE STEAM MODELS! Kits or Assembled. 
Dver 100 Different models. Stunning Colored 
ATALOG $6.95 Refundable. VIDEO $9.95. 
YESTERYEAR TOYS & BOOKS INC. Dept PS, 
Box 537, Alexandria Bay, NY 13607. Phone: 
13-475-1771 


STEAM ENGINE KITS at savings to you! Send 
:2.00 for catalog. P.M. Research. Inc., Dept 5, 
1110 Niles Hill Road, Wellsville, МҮ 14895 


MONEYMAKING OPPORTUNITIES . 


RAPS THE PRO METHOD free info AVAC 
.O. 742434 Dallas Tx 75374 


ASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE. 
-800-467-5566 EXT. 6517 


AST. CASH. Investment: E 100 ‘Homebased 
[пед and Proven Methods. Send $20.00 plus 
5.00 S/H for completed kit: GISI, 4759 Palm 
venue 8-274, Hialeah, FL. 33012. 


REE 9008. GOLDMINE. Send #10 SASE Free 
nformation. Drawer 1077, Deming, NM 88031 


STOP! $1,500.00 WEEKLY FROM HOME fold- 
ng our pamphlets! Materials Supplied!...No 

immicks!...See For Yourself! WRITE: Director, 
Box 11916, Ft. Lauderdale, FL. 33339-1916. 


MONEYMAKING OPPORTUNITIES 


WORLDWIDE WHOLESALE SOURCES! Un- 
limited Products! Unlimited Earnings! FREE 
Report, INFOMAX, Box 4078-PS, Fort Lauder- 
dale, FL 33338 


NEW PRODUCTS 


CARRY WITH YOU ALWAYS! Personal Secu- | 


rity Alarm $32.00. Interesting Hightech Catalog 


$4. Distributorships. BOX 123 WILKIE, SK | 


CANADA SOK 4WO (Write) 


| NOVELTIES 


SKELETON KEY 

- FITS MOST LOCKS 
(bollocks, dooriocks. A some padlocks) | 
amare Your Friends Wah A 
, Lock Picking Demongiratian 
You get 3 sized tension 
keys, the slide pick. precise 

| instructions, & More 
Hote: this device їп 10 be used lor demonstration 
purposes only! Satistaction Guaranteed cr Full Refund 
2 weeks delivery. Send Now ONLY $8.94 + $2 S&H io: 

Safe Marketing Company * 90 W. Montgomery Av 
| Ha, JSEJ * Rockville Md 20850 


ANGRY over AUTO REPAIRS? Warranties? 
Learn industry secrets. Save thousands. FREE 
details. BIR Incorporated, 4045 Wexford Loop, 
Olympia, WA 98501-6230. 


Catalog of 40 "How-to" and Money-Making/ 
Saving Reports. $3.00 to OMEGA 
WORLDWIDE ENTERPRISES, P.O. Box 3622, 
Cherry Hill, NJ 08034-0556. Questions? (609) 
238-6212 - 


DON'T BE EMBARRASSED! Never forget 
birthday, anniversary again. Leam how, Call 
1-609-387-2998. Recording 24 hours. 


New Magnetic Padlock is pick-proof because 
there's no keyhole! Satisfaction guaranteed. 
Send $17.00 to JCI Products, 2117 Foothill 
#160, La Verne, CA 91750. 


scientists prove Gods real, verify healings, 
contacted afterlife. 18+ $3.99 Minute 
1-900-438-3387. Southern investments 


PLANS & KITS 


Dome Homes - Pre-cut kits - Superinsulated - | 


Dome Tour 
1-800-733-7107. 


Video - Natural Spaces 


Build your own 
super strong 
concrete dome! 
Offices, homes, 
sheds, cabins, 


rental units, etc. — 
'“ Call 1(800)608-0001| 
$19.95 Monolithic Constructors, Inc. 
VHS Video РО Вох 473-H . 


End tangled hose and 
lost tools. Plans 
4 1/8" X 9 1/2” S.A. S.E. & $9.50 to 


Compressor Companion| 
P.O. Box 87 
Savage, MN. 55378 


PLANS. BLUEPRINTS 


TELESCOPING SNOW ROOF RAKE, PLUS 
THREE OTHERS, SEND $5.00 FOR ALL FOUR 
PLANS, ЕМО, 30 PRINCETON RD, SCHDY NY 


12306. 


| PLASTICS - 


RUBBER, plastic compounds, 
sources. Free information: Caster, 
16586V12, Memphis, TN 38186-0586. 


RADIO, TELEVISION 


SECRET Scanner Frequencies: Federal, Police, 
etc. Free Catalog! САВ, Box 56PS, Commack, 
NY 11725 | 


techniques, 


| OF INTEREST TO ALL | 


Box | 


REAL ESTATE 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 


91423 
-MONTANA 


Trees. Creeks, and Wildlife. 20 QUALITY acres | 
(апа up), close lo Yellowstone Park, starting al 
$9,750. Easy Owner Financing. Guaranteed 
Access. Warranty Deed. Free Color Brochure. 


Rocky Mountain Timberlands 
1315 East Main • Dept. PS, P.O, Box 1153 
Bozeman, MT 59771-1153 * (406) 586-8088 


Call Toll Free: 1-800-682-8088 _J 


GOVERNMENT LAND now available for claim. 


Up to 160 acres/person. Free recorded mes- 
sage. (707) 448-1887 (4JG6) 


GOVERNMENT HOMES from $1 (U. repair). 
Delinquent tax property. Repossessions. Your 
area (1)805 962-8000 Ext.GH-20025 for current 


repo list. 


i 
| 5 С T "EN жь C E | 
20 acre claim program still available, get yours for 
| $20 govemment fee, in AK, AZ, AR, CA, CO, ID, MT, 
| NV, NM, OR, UT, WA, WY. For complete, step-by- 


| step package including maps, telephone helpline, fil- 
| ing forms, etc. send $20; or tor more information send 
| $3. PUBLIC LANDS TITLE, PO Box 2945-PS Port 
Angeles, WA 88362-0336 (this is not Homesteading, 
it's much easier and only costs $1. per acre). | 


NEW HOME STYLE BBQ, BASTE, BAKE, DIP 
SAUCE RECIPE SEND $2 AND SASE TO 
JOHN 13 TEW (2) STREET SILVER CREEK, 
NY 14136. 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS FORWARDING 
WORLDWIDE. VOICEMAIL MAILPOST, 
e421PS Pratt, Chicago, iL 60645, 


312-764-0100, 800-890-3199 


ROOFING 


| STOPPING ROOF PROBLEMS 

| on flat, sloped and geo-dome roofs since 1978. | 

| Liquid applied Fiberglass Reinforced Acrylic | 

| Roofing System. It Waterproofs. Apply on metal, | 
waferboard, asphalt, styrofoam, plywood & other | 
new roof sheathing materials. For commercial, | 
industrial & residential roofs. Stops leaks & roof | 
rumble in mobile homes. Weatherproofs solar | 
panels, sky lights, fiberglass roof panels. Stops | 
rust on iie and structural steel, bridges, etc. 

We still have areas 


ТА | узы. available in various | 
ore E regions for Dealers 
| UU and Distributors 
Inquiries are 
welcome. 

Call POLAR SEAL 
ку у), 1-800-343-7663 


MON-FRI 8AM - SPM 
FAX 1-219-356-1859 
HUNTINGTON, IN. 


E 


Order "CUSTOM MADE" 


RUBBER STAMPS 


Nu g.. UP TO 4 LINES on $95 
х | each 


iMax 30 teers per hme 


INK PADS only $1.95 68 
iSpecty coor Black. Biue Ней Green: 
Add 75€ per onder for postage & handing] 
THOUSANDS OF SATISFIED CUSTOMERS! 
FAST SERVICE - Your Order Shipped in 5 Days! | 


QUALITY Stamp Mig Вох 35514-5 Tulsa OK 74153 


FREE Satellite Price Guide- All Brands. Lowest 
Prices Satellite Express 1-800-552-3666 


Learn How Videocypherll owners get sound 
without codes. $19.95: NASSIRIAN, Box 382-5, 
RioLinda, CA 95673. 


| LOWEST PRICES! FREE CATALOG BUY- 


ER'S GUIDE! MAJOR BRANDS - HUGE SAV- 


| INGS 1-800-895-8485 


AA‏ سسس س 


SATELLITE TV 


SAVE BIG! SATELLITE DEALERS BUY 
FROM US. YOU CAN, TOO! FREE BUYERS 
GUIDE/ CATALOG. 42 YEARS IN BUSINESS. 
ANTENNA KING, 1-800-814-5377. 


Satellite-TV Aiia: 


100% Satisfaction 56 Page 
Guarantee 


Catalog Buyer's Guide 


| : All Major Brands 

erai a Completa Systems 
| ir » Accessories, | 
| * Huge Savings | 
i «Easy Installation | 
| - Complete intruct. | 
Over 40 ,000 Over 40,000 Satisfied Customers Customers | 
e | ھچ‎ 1-800-334-6455 

- 0 qnt METIRSIN Fax 218-719-4479 

AM SKYVISION INC. 


| 


1030 FRONTIER DRIVE 
FERGUS FALLS, MN 56537 


| iem OR UPDATE YOURSELF! 


SUPER low satellite prices. Free 32 page 
catalog. Satman, 800-472-8626 — 11111 Satman, 800-472-8626 


| SCIENCE & CHEMISTRY 


| CHEMICALS. WE CARRY ANYTHING YOU 


NEED IN LABORATORY CHEMICALS, 
GLASSWARE, INSTRUMENTS AND SUP- 
PLIES. ADVANCE SCIENTIFIC. 305-927-2700 


"EXPERIMENTERS" LABORATORY 
CHEMICALS GLASSWARE, Cataloque $2.00, 
Established 1953. Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


“Laboratory” Glassware, Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 2001 Foot 
Hill Віма. ste-E12 Grants Pass Or. 97526. 


Laboratory Supplies, Microscopes, Scales, 
Glassware, Chemicals Small Quantities. 
Catalog $3.00 Chem Lab Supplies, Dept PS 
1060-C Ortega Way, Placentia CA 92670. 
714-530-7902 


MAKE YOUR OWN ROCKETS homemade 
fuels, chemicals, plans, supplies catalog $3.00. 
PYROTEK, P.O. Box 1, CATASAUQUA, PA 
18032 717-256-3087 


QUALITY MICROSCOPES from $160, stereos 
biologicals, free brochure, Econoscope, 1545 
Lee #2400, DesPlaines, IL 60018 


What is the fabric of space? Theory on space 
creation. $13.95 Salvo Distribution P.O. Box 
1733 Summerville, SC 29483. 


SONG WRITERS 


CASH- RECORDING- PUBLISHING AWARDS! 
Songs Composed From Your Poems. Free 
Examination. Tin Pan Alley, Box 7438-PS, Sara- 
sota, FL 34278. 


|| STAMP COLLECTING 


100 UNITED STATES stamps 25¢ with Ap- 


provals. Becker, Box 3284, Portland, OR 


97208-3284. 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 . 


FREE GIANT BARGAIN STAMP CATALOG, 
FULL OF ALL THE LATEST OFFERINGS ON 
WORLDWIDE STAMPS, ACCESSORIES AND 
SUPPLIES, BASEBALL CARDS AND BANK- 
NOTES. PLUS YOU'LL RECEIVE STAMPS ON 
APPROVAL. BUY ONLY WHAT YOU LIKE, 
RETURN BALANCE, SATISFACTION GUAR- 
ANTEED. JAMESTOWN STAMP COMPANY, 
INC., DEPT. Е15Р5, JAMESTOWN, NY 
14701-0019. 


Penny. Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


TELECOMMUNICATIONS 


FREE CELLULAR PHONE CALLS- Perfectly 
legal! Complete instructions $9.95. Creative 
Graphics, 11-G Poco Way #130, American 
Canyon, CA 94589. 


continued on page 122 


LOOKING? 


WENDI E. BLACK 


EDITED BY 


100 YEARS AGO - 


e best promotive at 
hair growth is general. 
vigor, which stimulates 
its development. For 
baldness, hair lotions 
containing cantharides, 
attracting an increased 
blood supply, may be use- 
ful when the affection is 


caused by sluggishness of 


the cutaneous circula- 
tion. Less direct means 


тау be found in tonics of 


iron, strychnine, quinine, 
etc.; but more powerful 
аге cod liver oil and — 
change of air, generally 
to a bracing climate. 
Baldness is, however, a 
symptom of such diverse 
conditions that there is 
a routine treatment for 
—December 1894 
p^ popular hair growth 
stimulant in use today is — 
the hypertension drug 
minoxidil. It was ap- 
proved for sale in the 
United States in 1987 as 
a prescription medica- 
tion to be used in the 
treatment of androgenet- | 
ic alopecia (hair loss). 


1, 25 Years Aco 
STREAMUNERS Wirnour WHEELS 


ill the ‘LEM, the Linear Electric Mo- 
tor, provide the vital link in a success- 
ful high-speed transportation system? — . 
Linear motors, wheelless vehicles on air ЁР? 
cushions, and even super-speed travel іп =~ 


tubes, are part of a Department of Transportation program to provide overland irane | 
portation at 300 to 500 mph. The Garrett Corporation has designed and manufactured | 
the first large (2,500 horsepower) LIM, the Linear Induction Motor, a member of the 
LEM family, to be put in a vehicle and tested."— December 1969 

The fastest train in the United States is Amtrak's X2000, with a maximum speed of 158. 
mph. This Swedish-designed train runs on existing railroad tracks using soft rubber ele- 
ments that hold the axles and negotiate curves at high speeds, allowing the train to tilt _ 
without remaining rigid like conventional steel-wheeled trains. It is scheduled to travel 


two eastern а starting in 1997. 


25 YEARS AGO 
FLAr-ScREEN TV 


ew ways of controlling 
á | WWlight electronically 
1- 7] promise to replace picture 
| tubes with flat screens. 
Matsushita is eager to be 
the first with a flat-screen 
set. The company has pro- 
duced a mural TV prototype 
with a 13-inch screen containing 
52,900 electroluminescent cells that blink on and off to 
form a picture. However, this is far from the number nec- 
essary to produce the resolution that a conventional pic- 
ture-tube TV offers." —December 1969 
Matsushita is still a leading proponent of this technology. 
The company's Flat Vision TV (Best of What's New, Dec. '93), 
now available in Japan for $2,500, has a 14-inch diagonal 
screen and is less than four inches thick. The set uses 44 line 
cathodes, instead of an electron gun, each of which emits 
electrons from 222 points along its length to illuminate the 
screen's phosphor dots. The resultitig picture is similar to a 


75 Years Aco 


ELECTRICITY | 
From FUEL 


Te: potential energy of 
coal and other fuels is 


far greater than the actual 
or working energy ob- 
tained by combustion. How 
can this waste of energy be 
avoided? Thomas A. Edi- 
son proposes his patented 
method of employing elec- 
tro-chemicals that gener- 
ate electricity by dry chem- 
ical reactions. The 
reactions may be either the 
oxidation of a metal or the 
reduction of a metal oxide.” 
—December 1919. 

This technology can be 
likened to a continuous bat- 
tery otherwise known as a 


. Tower, which is 791 feet 


standard TV's cathode-ray tube. fuel cell. 
75 Years AGO 50 YEARS 
AGO 
HIGH-RISE | 
SIDEWALKS JET PLANE 
SECRETS [= 
Il sunlight is cut off from La 
the narrow streets on ew details of — eme 
which New York skyscrap- the application of jet Ne in im 
ers stand; and the shadows the U.S. Army’s fast P-59A Bell Airacomet анс | 
tall buildings throw оп each have been made public by General Electric, manufac- 
other add to the gloom. turers of the Turbo Jet engines that drive the pro- — 


Some skyscrapers cast a 
shadow covering nearly cstv 
eighty acres. The Woolworth f. 


high, casts a shadow 1,635 


feet in length.” To reduce skyscraper with a side- 
the shadows, an architect walk at the thirtieth-story 
proposed a “stepped-back” _ level- December 1919 
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pellerless plane. Air flows into the intake (A) and is 
compressed by the blower (B). In the blast chamber 
(C), it mingles with burning fuel, which raises the 
temperature. Forced rearward by expansion, it turns _ 
the turbine (D) that drives the blower, and escapes 
through a nozzle (E) at high velocity. The resulting 
thrust drives the plane forward.” See 1944. 
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Vu, 


With our innovative 
shaving groove to help move 
your beard closer, the Norelco 

"Lift and Cut: system can 
shave substantially closer 

Comfortably. 

Still, the most exciting 
thing about the latest Norelco 
isnt what happens while you 


Sharp has created a line of cam- magic of those moments—with connects easily to your TV for replay 


corders so innovative they replace the all the color, all the sound, all at home.) The Sharp Viewcam?" 

tiny black and white viewfinder with the wonder. $ It's the new movement in 

big color view screens. With the Sharp Viewcams | ^ iain Call now, for 
Imagine a camcorder that you big view screen and built-in speaker, a free brochure and the name of your 

hold comfortably away from your everyone can relive the excitement nearest Sharp dealer. 

face, so you can easily capture, 2 and fun of the moment. Right then 1 800 BE SHARP 

from any angle, all of life's М | mye and there. No matter where you | 


Only Sharp offers a choice ol 


most memorable moments. are. (Of course, the Viewcam also camcorders with big 3° and 4" view screens, 


Hi8 and HiFi stereo models. 
aS). IMAGINE A CAMCORDER 
play back and share the ЕИ Oat, о, | 

THAT INSTANTLY PLAYS BACK 
"EE Nie Cry: rrr 
LIFES К IGHTS AND SOUNDS 
"А, 
G COLOR SCREEN. 


Then imagine a  cam- 


corder that lets you instantly | 


= 
-i 2 


